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PREFACE. 


This  compendious  treatise  is  designed  to  furnish  classes 
in  the  higher  seminaries  of  learning,  colleges,  and  medi- 
cal schools,  as  well  as  pi'ivate  students  generally,  with  a 
suitable  text-book  of  Structural  and  Physiological  Botany, 
and  a  convenient  introduction  to  Systematic  or  Descriptive 
Botany,  adapted  to  the  present  condition  of  the  science. 
The  favor  witli  wliich  the  former  editions  have  been  re- 
ceived, while  it  has  satisfied  the  author  that  the  plan  of  the 
work  is  well  adapted  to  the  end  in  view,  has  made  him  the 
more  desirous  to  improve  its  execution,  and  to  render  it  a 
letter  exponent  of  the  present  state  of  Botany.  In  this 
view,  the  structural  and  physiological  part  of  the  work,  and 
the  chapters  on  the  Principles  of  Classification  and  of  the 
Natural  System,  have  been  again  almost  entirely  rewcitten, 
and  such  changes  made  as  the  advanced  state  of  otir  llrfowl- 
cdge  required,  or  the  author's  continued  experience  in 
teaching  has  suggested.  This  has  been  done  without  in- 
creasing the  extent  of  this  part  of  the  volume,  which,  con- 
sidering the  limited  time  devoted  to  the  study  in  our  col- 
leges, &c.,  is  found  to  be  as  full  as  is  desirable  for  a  text- 
book.  Being  intended  as  a  manual  for  instruction  merely, 
the  Illustrations  of  the  Natural  Orders,  which  form  the  prin- 
cipal portion  of  the  systematic  part  of  the  work,  are  brief 
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and  general.  Such  a  sketch,  however  amplified,  could  never 
take  the  place  of  a  Flora,,  or  System  of  Plants,  btit  is  de- 
signed merely  to  give  a  general  idea  of  the  distribution  of 
the  vegetable  kingdom  into  families,  Ac,  with  a  cursory  no- 
tice of  their  structure,  properties,  and  principal  useful  pro- 
ducts. Li  applying  the  principles  of  classification,  and  his 
knowledge  of  the  structure  of  plants,  to  the  investigation  of 
the  plants  that  grow  spontaneously  around  him,  the  student 
will  necessarily  use  some  local  Flora,  such,  for  example,  as 
the  author's  Manual  of  the  Botany  of  the  Northern  United 
Stales.  For  particiUar  illustrations  the  botanist  may  ad- 
vantageously consult  the  autlior's  Genera  of  the  Plants  of 
the  United  States  illustrated  by  Fibres  and  Analyses  from 
Nature^  of  which  two  volumes  have  been  published. 

About  twenty-four  of  the  wood-cuts  are,  by  permission, 
selected  from  original  sketches  made  for  a  Report  on  the 
Trees  of  the  United  States^  in  preparation  by  the  author  for 
the  Smithsonian  Institution.  The  numerous  figures  added 
to  this  edition  are  wholly  of  an  original  character. 

The  numerals  enclosed  in  parentheses,  which  abound  in 
the  pages  of  this  work,  are  references  to  other  and  mostly 
earlier  paragraphs,  in  which  the  subjects  or  the  terms  in 
quijAon  are  treated  of  or  explained. 

A  full  Glossary  or  Dictionary  of  Botanical  Terms  (com- 
bined with  an  Index)  is  added  to  the  volume.  In  this,  it 
is  thought,  the  student  will  find  explanations  of  all  the 
technical  botanical  terms  he  is  likely  to  meet  witli  in  descrip- 
tive works,  written  in  the  English  language.  Tlie  words 
are  here  accentuated,  in  all  cases  where  tliis  seemed  to  be 
needful. 

Harvard  UniTersity,  Cambridge,  Sept.  1857. 
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BOTANICAL    TEXT-BOOK. 


INTRODUCTION. 


GENERAL  VIEW   OP  THE  SCIENCE. 


1.  BOTAXT  is  the  Ntiturnl  Flistoiy  of  the  Vegetable  Kingdom. 
The  vt'gelable  kingdom  consists  of  those  beings  (caUed  Plant*) 
which  iU^rive,  their  sustenance  fiioin  the  mineral  kiDgdom,  tluit  is, 
fjfom  the  earth  and  aii*,  and  cr^te  the  food  upon  which  aninuib 
live.  Tlie  jiroof  of  ihi^t  proposition  will  bf  hereafter  affonit'd,  in 
the  chiipter  iijHm  the  Food  and  Nutrition  of  Planfji.  The  vegetable 
kiogdoxu,  therefore,  occupies  a  position  iM^twecn  the  mineral  and 
tluj  auimal  kingdoms.  Comprehensively  corisidured.  Botany  at'cord- 
ingly  embractw  every  ecienlific  inquiry  that  aui  be  luiule  rf?spet't- 
ing  plants — -Iheir  nature,  theu*  kind's  the  laws  which  go.vern 
theiu,  and  the  part  tlw?y  play  in  the  general  economy  of  the  worlds 
—  their  relation*  both  to  the  lifeless  minenU  kluj|j;(lom  below  them, 
from  which  they  dntw  ttieir  f^ustenunee,  and  to  the_  animal  kinr^lora 
above  (hem,  endowed  with  hiffher  vitality,  to  which  in  turn  they 
render  what  they  have  thus  derived. 

2.  There  are  tliree  a-^pects  under  which  the  vegetable  world  may 
be  contemplated,  artd  (Vera  which  the  vai-ious  dejMirtraents  of  tha 
science  naturally  ainse.  Planij*  may  be  cuii!»ider»'d  either  hi  indi- 
vidual beings  J  or  in  their  relations  to  each  othtT,  as  collectively 
constituting  a  systematic  unity,  tliat  is,  a  Tcgetuble  kingdom ;  or  in 
their  rektion^  to  other  parta  of  the  creation,  - —  to  the  earth,  to 
auimabi,  to  man. 

3.  fnder  the  fir^t  aspect,  namely,  when  our  attention  is  dii'eoted 
lu  the  plant  m  an  individual,  we  atudy  iti;  nature  and  structure,  the 
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kind  of  life  witli  wIhcIi  it  is  cmlowed,  tlic  orgnnizntion  througli 
which  ita  life  is  manifested  ;  —  in  of lier  words  liow  the  plant  lives 
and  grows,  and  fulfils  its  destined  offices.  This  is  the  provuice  of 
PHYSIOLOGICAL  BOTANY/.  This  department  of  the  science 
naturally  divides  into  4wo  brandies,  namely,  Structural  Botany  and 
Vegetable  Physiologj ,  which  arise  from  the  different  views  we  may 
take  of  plants.  The  study  of  their  organization  belongs  to  Struc- 
TCRAt.  BoTAxr,  which  includes  every  inquiry  resjwcting  their 
structure  and  parts.  And  this  miy  again  be  dividend  into  two 
branches,  viz.:  —  1st,  Vegetable  Anatomy,  or  Phvtotomy,  the 
study  of  the  minute  stinjcture  of  vegetables  as  revealed  by  the 
microscope ;  and  2d,  Organography,  the  study  of  the  orgsms  or 
conspicuous  parts  of  plants,  as  to  their  external  conformation ;  in- 
cluding Morphology  (the  study  of  forms),  which  relates  to  the 
conformation  and  the  symmetrical  arrangement  of  these  organs, 
and  the  modifications  they  undergo,  either  in  different  species, 
according  to  the  conditions  of  their  exUtence,  or  in  the  same  indi- 
vidual in  the  course  of  ite  development, — a  department  analogous 
to  what  is  termed  Comparative  Anatomy  in  the  animal  kingdom. 
Thus  in  Structural  Botany,  whether  we  regard  the  external  con- 
formation or  the  minute  internal  structure,  the  plant  is  viewed  as 
a  piece  of  machinery,  adapted  to  the  accomplishment  of  certain 
ends.  On  the  other  hand,  the  study  of  this  apparatus  in  action, 
endowed  with  life,  and  fulfilling  the  purposes  for  which  it  was  in- 
tended, and  also  of  the  forces  which  operajte  in  it  and  by  it,  is  the 
provuice  of  Vegetable  Physiology. 

4.  The  subjects  which  Physiological  Botany  embraces,  namely. 
Vegetable  Anatomy,  Organography,  and  Physiology,  therefore, 
spring  naturally  from  tlie  study  of  vegetables  as  indi^ndual^, — 
from  die  contemplation  of  an  isolated  plant  throughout  the  course 
of  its  existence,  from  germinatron  to  the  flowering  state^  and  the 
production  of  a  seed  like  that  from  which  the  parent  stock  origi- 
nated. These  branches  'would  equally  exist,  and  would  form  a 
highly  interesting  study  (analogous  to  human  anatomy  and  physi- 
ology), even  if  the  vegetable  kingdom  were  restricted  to  a  single 
species. 

5.  But  the  science  assumes  an  immeasurably  broader  interest  and 
more  diversified  attractions,  when  we  look  upon  the  vegetable  crea- 
tion as  consisting,  not  of  wearisome  repetitions  of  one  particular  form, 
in  itself  however  perfect  or  beautiful,  but  as  composed  of  thousands 
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of  specipa,  all  constructed  upon  one  general  phtn,  indeed,  Lut  this 
[>|an  iaoiKH(-*d  in  eiicU  Hwtn-diii^  to  ihy  nink  it  hold*,  nnd  the  cir- 
ciifii.slimot.*.>  ill  >v'hiuU  II  Is  tjUicctl.  .This  hath  to  the  second  great 
deiwrtniervi  of  ihe  science,  immcly,  SYRTEJIATIC  BOTANr,  or 
ihe  study  <ff  phmtei  in  thi-'ir  rehuionj*  tu  one  iinother;  as  forming  a 
veffl>lei^^r  kingilunif  wliicli  embraces  an  iuimeilsc  number  of  si>t:i*iu.'i, 
resembling  em.th  oilier  in  very  vaHous  degrees,  and  iherefitre  capable 
t)f  being  gruujjed  into  kinds  or  genera^  into  orderSt- clunsas,  &,f^.. 

6.  Tiiu*  urises  Cl,As»lPlCATlu.v,  or  the  arran^(fmctit  of  plants  in 
systemtitir  order,  .so  as  to  show  tbeir  relationships  ;  al.-o  St'icOlAL 
DfcSCUifTtvii  BoTASY,  eiiibi^t'idg  n  seiciilific  account  of  all  known 
plftnl-s  dti«ignatcd  by  jirojipr  narae^,  and  distingui>lietl  by  clear  and 
exa<-t  df!<<Ti[»tions.  Nf'ce^i^ai'ily  conm'<'tf*J  witli  1\»'m-.  <iri)artnit^nLs 
is  TKKJlisOLoair  or  GLossOLOGlf,  whicli  relates  to  the  ivpplication 
of  dic;liiictlru  nuine^  or  terms  to  tlie  ^evfral  organs  of  plants,  and 
to  their  ntiTnberJc>s  modifications  of  form,  &,c.  Thf^  «r<'<itn|ili'hnicnf 
of  tlii:?  ohjcet  rendci'H  necessary  a  copious  voejibulury  id'  (<vlmictil 
terras ;  J'or  tliu  cuni-nt  wonls  of  ordinary  Inngiiage  arc  not  suf- 
ficiently nunieroijw  or  jirecise  for  ibis  purpose.  New  Icrin;;  are 
then-fore  ininidneed,  for  aecuralely  exproi^sing  the  great  vimety 
of  n<^w  idt'its  lo  wliiidi  tlie  exact  comjMirison  of  plmvt^  givc3  risei 
and  thiK  n  tcehiiiejil  Ifiufriflge  hflj?  gradually  been  fiinnid  {in  ihb 
net  in  every  oilier  B.fience)^  by  whieh  ilio  boLanii^L  \&  able  lo  deseribe 
the  objerts  of  liis  study  witJi  a  clearness  and  bn^vity  not  otherwise 
atlJiinuble- 

7.  These  eeveral  departTnentfi  include  the  whole  natural  history 
of  the  vegetable  kingdom,  etwisidered  independently.  Bnt,  under 
a  third  point  of  view,  plants  may  be  eonteraphited  in  rcj^peet  lo  their 
relations  to  other  pmt>i  of  the  creation  ;  whence  arij^e*  a  series  of 
interetiting  inqHirie.^,  which  Yarioii?ly  connect  the  science  of  Botany 
with  Chemistrj',  Geologj*,  Physical  Geography,  &c.  Tluu*,  the  re- 
lafiona  of  vegeiaLles  with  the  mineral  kingdom,  considtTcd  a*  to 
tlieir  infttienee  upon  tlie  soil  and  the  air, — us  to  what  vegetation 
draw:;  i'rom  tlie  liioil  and  w^hat  it  imparls  lu  il,  what  it  lakes  fmni 
and  what  it  n^nders  to  the  air  we  breathe;  and,  again,  llie  reliition-i 
of  (he  vegetable  to  the  animal  kingdom,  considei-ed  as  furnishing 
sustenance  to  tJie  latter,  and  the  mutual  auhc^ervienee  of  plants  nnd 
animals  in  the  general  economy  of  the  world,  —  all  thcjie  innuiries 
belong  partly  to  Chemiistrj'  and  jiailty  to  Vegetable  Physiology ; 
while    the   practical   deductions   fi-oin   them   lay  tlie   foundation   of 
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sdentiilc  Agriculture,  &c.  The  relations  of  plants  to  the  earth, 
considered  in  reference  to  their  natural  distribution  over  its  surface 
an^  the  laws  that  regulate  that  distribution,  especially  as  connected 
with  climate,  give  rise  to  Geographical  Botany,  a  subject  which 
connects  Botany  with  Physical  Geography.  Under  the  same  gen- 
eral department  naturally  falls  the  consideration  of  the  changes 
which  the  vegetable  kingd<nu  has  undergone  in  times  anterior  to 
the  present  state  <Sf  things,  as  stuped  in  the  fossil  remains  of  plants, 
(a  contribution  which  Botany  offers  to  Geology,)  as  well  as  of  those 
clumges  which  man  has  effected  in  the  natural  distribution  of 
plants,  and  the  alterations  in  their  properties  or  products  which 
have  been  developed  by  culture. 

8.  Of  these  three  great  departments  of  the  science,  that  of 
Physiological  Botany,  forming  as  it  does  the  basis  of  all  the  rest, 
first  demands  the  student^s  attention. 


PART  I. 


'RUCTTTRAL  AND  PHYSIOLOGICAL  BOTANY. 


9-  The  principal  sulijects  wliich  belong  to  this  department  of 
Boimtj  may  be  considered  in  I  lie  roost  simple  imtl  mitura]  order 
by  Iraring,  as  it  were,  the  biography  of  the  vegetable  tlirough  th& 
successive  stfiges  of  its  existence,  —  the  development  of  its  es-^en- 
tml  organi^j  rooty  stem,  and  /oh'a§e,  the  various  forma  they  as=uuie, 
llie  offices  they  severally  perform,  and  their  combined  action  in 
carrying  on  the  processes  of  vegetable  life  and  growth.  Then  the 
ultimate  development  of  the  plant  in  flowering  and  fructiHuition 
may  be  contemplated, — ^  the  structure  and  office  of  the  flower,  of 
the  fruit,  the  seed,  and  the  emhrj'o  pliint  it  contains,  which,  after 
reiaaining  dorrannt  for  a  time,  at  length  in  gonnination  develops 
into  R  plant  like  the  parent ;  thus  completing  the  cycle  of  vegetable 
life.  A  preliminary  question,  however,  presents  itFelf.  To  under^ 
ffland  how  the  plant  grows  and  ibrma  ita  varioua  parts,  and  to  get 
a  dear  idea  of  what  growth  is,  we  must  first  ascertain  what  planit 
art  meule  of. 


CHAPTER     I. 

OF    THE    ELEMENT AET    STfiCCTUHE    pP    PLANTS. 

Sect.  L  Of  Oroanization  m   General, 


10.  The  EkmciitBry  ConslilulioH  cf  Mants.     In  conaidering  the 
materiab  of  which  vegetables  are  matte,  it  is  not  necessary  al  the 
out«et  lo  inquire  particularly  in!o  tl^etr  ehemient  or  ultimate  com- 
position, tlmt  which  tliey  have  in  common  with  the  mineral  world. 
2« 
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As  Ait  daWe  all  die  materials  of  tbeir  fabric  fzwa  the  earth  and 
air,  pSants  cata  pocsess  ao  smple  dentetu  viuch  tbeb«  da  noe  supply. 
Tlicj  BUT  take  ia,  to  sane  exsent,  aliiKfc>«  every  ekment  which  is 
thus  fnpplied.  Suffice  it  tar  the  present  to  ^ar.  that,  of  the  about 
axXf  ample  aibeiaDces  mnr  recognized  hr  cfaeniii;5.  oohr  four  are 
csBcmial  to  Tcgesazioa  and  are  necessaix  coD£dn3eiii>  of  the  vege- 
tdble  stracmre.  These  are  Ctviaa,  Rfdrojnu  Orgfem,  and  Sitwo- 
gem.  Besides  the^  a  fev  eaatkg  bodies  are  n-pilarlT  found  in 
fJwM  \  in  snail  and  TaTjii^  proportions.  The  mo<<  importaitt  of 
than  are  Sftlpkmr  and  Pko^ianUf  viuch  are  thai^la  to  take  an 
rasmrial  pars  in  the  fermatian  of  certain  vegecal«le  products,  Pola»- 
mmm  and  SMtum.  Oalcimm  and  Magmnimm.  Silstwt  and  Jlhamimumt, 
hvm  and  Jf.Myame»e.,  CVtrime,  ibdiuK,  and  Bkmmtme,  Xooe  of  the^ie 
[i:i>  hovever,  are  of  imivexsal  occnnence,  nor  are  thejr  actual 
of  anj  vegetable  tisaie. 
IL  Thdr  iRUir  CaitiMiM.  Ahhough  phnt5  and  animak  hare 
■o  pecnfiar  ekments^  thoi^  the  matesiak  fiom  whitii  their  bodies 
Mfria^  asid  to  vhich  thej  retam,  are  conunon  eanh  and  air.  jet  in 
Aem  the^e  e!enients  are  arui^ht  into  mmethii^  v^delr  diJierent 
from  anr  form  of  fifeless  minoal  matter.  Under  the  infloence  of 
Ae  frimcipii  '>t'Kje,  in  connectian  vi>h  vhicfa  akve  >ach  phenomena 
are  mani:e-:cdy  the  three  or  feur  sia^de  con^titneius  efiect  pecnfiar 
eaadbinatioa.>  giving  li^e  to  a  few  oryamizatUe  tinaenfs,  as  thej 
■Htr  be  terised ;  becttise  of  them  the  •ryain'zfd  £kbrac  ctf'  the  rege- 
tdble  or  anioal  is  dinecthr  buik  upu  This  £kbric  is  in  a  good  di^ree 
-^--^*~  in  all  living  bo£rs;  the  sofid  parts,  or  A j»M<r«.  in  all  assuming 
the  farm  of  memfatanes.  arrai^ed  io  •»  to  snnound  «aTitie>.  or  fonn 
the  vails  of  mbes,  in  which  the  fkiids  are  coatauned.  It  is  called 
mgrmistd  ttrmeture,  and  the  bodies  «>  composed  arv  called  tryamizeJ 
hoAes,  beca^i^'  soch  Cibiic  ooDdfts  of  parts  co-operadng  with  each 
other  as  infonments  or  orfou  adapted  to  ceitmn  ends,  aad  through 
wiiich  alone  the  fivii^  principle^  under  whot^e  inducwv  the  structure 
itself  was  bush  up.  is  manifested  in  the  operuioas  which  the  plant 
and  anina!  carry  on.  These  is  in  every  organic  £kbnc  a  nece:ssaiy 
comcctiop  between  its  eonfbnnatkm  and  the  actions  it  is  desdned  to 
petftam.  This  is  eqoanr  true  of  the  micate  su-ucmn^.  or  tisisues.  as 
revealed  by  the  micrcMwi^.  and  of  the  brger  lor^ms  whidt  the  tisssues 
form  in  all  planis  and  anzmaU  of  the  higher  grades^  sach  as  a  leafl 
a  peiaL  or  a  zesdriL  a  hand,  an  eye.  or  a  mu-acle.  The  tern  fryan- 
isatUm  fbrmeriy  refemd  to  the  possiession  ot  organs  in  this  burgu* 
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Miis<^,  that  if,  of  conspknious  ptirts,  Or  members.  It  is  now  applietl 
mi  well  to  the  intimate  structure  of  these  jKirts,  thenL'^plves  made  up 
of  smaller  orj^ans  through  which  the  vitiil  lurcp-^  directly  iu:t. 

12.   DklJncLiani  between   Minernls  and   Organized   Beings.     In  no 
teose  can  miiienil  bodies  be  said  to  Imve  organs,  or  pm-ts  i?uhor- 

>'£naie  lo  a  whole,  and  together  making  up  an  individual,  or  lui 
organised  Ptruclure  in  any  respect  like  that  wliich  has  ju^t  been 
Bpoken  of,  and  is  eoon  (m  regarti)  plants)  to  lie  particularly  de- 
scribed. Without  alteiapting  to  contnist  minfiid  of  unorgiUiized 
HFith  organised  bodies  in  all  rcspectsi,  we  may  bnefly  state  that  t!ie 
latter  are  disiinguished  from  the  former, —  1.  By  parentaff*<.-  plants 
and  jinimab  are  always  produced  undfir  the  infliif'ucft  of  a  livirtg 
body  eijnihir  (o  themselves,  or  to  what  ihey  will  Ijeeomo,  in  wliose 

-Efe  the.  offspring  for  a  time  partidpatea ;  while  in  minerals  tliere  U 
SO  relation  like  that  of  fiarent  and  offspring,  but  ihey  are  formed 
directly,  cither  by  the  aggregation  of  similar  particles,  or  by  the 
of  unlike  elements  combined  by  ehemicid  affinity,  independent 
'Afr  InflUCTice,  and  utterly  irrespective  of  the  previous  existence, 
of  a  Btmibr  ihing.  2.  By  their  development:  planta  and  aniinnb 
develop  from  a  germ  or  rudiment,  and  run  through  a  course  of 
changes  to  n  etate  of  maturity ;  tlie  mineral  exhibits  no  phases  in 
itfl  existence  answering  to  the  gtate^  of  genu,  adolescence,  and 
maturiiy,  —  has  no  course  to  mn.  3.  By  their  mode  of  gmwth: 
the  former  increasing  by  processes  through  which  foreign  materials 
are  tiiken  in,  mtu^le  to  permeate  their  interior,  and  de|Kisitetl  inttr- 

ittdiaSif  among  the  particles  of  tiie  previously  existing  suh^^tance; 
is,  they  are  nouriphed  by  food; — wliile  the  hitter  are  not 
iKmrished,  nor  can  they  properly  be  said  to  grow  at  all;  if  they 
increai^e  in  any  way,  it  h  merely  by  jiixtaposilion,  and  bf>i-auHM 
fte-h  mailer  happens  to  be  deixjsited  on  Uieir  external  purfare. 
4.  By  the  ftowcr  of  assimilation,  or  the  faculty  that  plimt.^  and 
antmali  alone  jMSssess  of  converting  the  proper  foreign  niiitcriHls 
ihey  receive  into  their  own  peculiar  sub^tancn.  5.  Countn-f^d 
irith  assimilation,  a.^  a  part,  of  the  funetion  of  nutrition,  tvltieh  ca» 

^in  no  »cn?e  be  predicates!  of  mineral!*,  is  the  Ptate  of  itif'^mnl  ac- 
li'ciVy  ami  njteeQSrrt<f  change  in  living  bo«lies ;  these  constantly  under- 
l^oing  decora|iositiofi  and  recompoJilion,  partides  which  have  served 
turn  being  tniitinually  thitiwn  out  of  the  r-y-^feru  as  r*'w  ones 
aru  hroughi  in.  This  is  {rue  iMth  of  plant*  and  animals,  but  more 
fully  of  ilio  latter.     The  mineral,  on  the  contrary,  is  in  a  stale  of 
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permanent  mternal  repose :  whatever  clianges  tt  undergoes  are 
owing  to  the  action  of  some  extraneous  force,  not  to  any  inlierent 
power.  Tbts  holds  true  even  in  rt!sp©ct  to  the  chemical  ("onibina- 
tious  whidi  oeeur  hi  the  mineral  imd  in  tho  orgnniu  kingdoms.  In 
tlie  former  ihey  arc  stabte^  iu  the  latter  Lhey  are  less  so  in  pro* 
portion  as  they  are  tlte  more  under  the  influence  of  the  vital  prin- 
ciple :  Us  if  in  the  state  of  unistiible  equilihrium,  a  comparatively 
alight  for<»  induces  retrogmdn;  clumgeji,  through  which  they  tend 
to  rcasaume  the  permanent  mineral  state.  6^  Consequently  the 
duration  of  living  bcinga  is  limited.  They  are  developed,  they 
reach  maturity,  they  support  tliemselves  for  a  time,  aud  then  perish 
by  death,  sooner  or  later.  Mineral  bodies  have  no  liie  to  lo^  and 
contain  no  intemul  principle  uf  destruction.  Once  foi*me<l,  they 
exiijt  until  destroyed  by  some  external  power;  they  lie  passive 
under  the  control  of  physical  forces.  As  they  were  fisrmed  irrespeo 
live  of  the  pre-existence  of  a  similar  body,  and  have  no  self-deter- 
mining power  while  they  exist,  so  they  liave  no  power  to  dclomiine 
the  production  of  like  bodies  in  turn.  The  organized  being  may  ■ 
perish,  indeed,  from  inherent  causes ;  but  not  until  it  had  given  rise 
to  new  individuah?  like  itself,  to  take  iL=i  pkce.  The  faculty  of  re- 
prodaeiion  is,  therefore,  an  esaential  characteristic  of  organised 
beings. 

13.  lodiridtiah.  Tlie  mass  of  a  mineral  body  has  no  neceasaij 
limits;  a  piece  of  marble,  or  even  a  crystal  of  calcareuui  epor, 
may  be  mechanically  divided  into  an  indefinite  number  of  parts, 
esich  one  of  which  exhibiltt  all  tlie  properties  of  the  mas,-*.  But 
plants  and  aniTnak  exist  as  individuuls ;  tliat  t^,  a&  beings,  com^  m 
posed  of  parts  which  together  constitute  an  independent  whole,  that 
cun  be  divided  on!y  by  mutilation.  Kach  owesj  its  exi:<tenec  to  a 
parent,  and  produces  aimilar  individualij  in  its  turn.  So  each  in- 
dividual is  a  link  of  a  chain ;  and  to  thia  chain  the  natumJ-lustorian 
applies  the  name  of 

14-  Species.  The  iclca  of  sjiecies  is  therefore  based  upon  thia  suc- 
cesaion  of  individuals,  each  deriving  its  exij^tence,  with  all  its  pccidi- 
Aritieu,  from  a  similar  antecedent  one,  and  traD.'^uiitting  ita  form 
and  other  pecuiiarities  essentially  unchanged  from  generation  to 
generation.  By  species  we  mean  abstractly  the  type  or  original 
of  each  sort  of  plant,  or  animal,  thus  represented  by  a  perennial 
auccesHion  of  like  individuald :  or,  concretely,  the  epeciea  b  the  suva 
of  such  iadividuala. 
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15.  life,  All  these  peculiarities  of  oi-ganizeil,  as  conh-asted  with 
inOTganic  bodkjj,  wiSl  be  eeen  to  depend  ujiqn  this :  that  tlie  former 
»re  Hving  being?,  or  tlieir  products,  The  great  characterLstlc  of 
(ikuti  and  animala  ia  Iffcy  which  these  beings  enjoy,  but  minerals 
do  uot.  Of  (lie  cssentlad  nature  of  the  vimlity  which  so  coiitrok 
(he  matler  it  becomes  connected  wilb,  and  of  the  nature  of  the 
conaection  between  die  liinti^  principle  nnd  the  organized  struclitre^ 
we  ai-e  wholly  ignorant.  We  know  nothing  of  Uie  except  by  the 
pbenomenn  it  tnajiifeste  in  organized  structures.  We  have  adverted 
only  to  some  of  the  most  universal  of  these  phenomena,  tho?ie  which 
&rc  common  to  every  kind  uf  oipinized  being.  But  thc:»e  are  so 
essentially  different  from  the  manifE^dtations  of  iiny  known  piiy^ical 
force,  that  we  are  compelled  to  attribute  tliera  to  a  fpeeiul  pHndple. 
We  may  safely  infer,  however,  that  life  is  not  a  product,  or  result, 
ctf  tlie  organization ;  but  is  a  force  maniiested  in  matter,  which  it 
controls  and  shapes  into  peculiar  fomiSj- — into  an  appftrutyu,  in 
which  mejin?  arc  manifestly  adapted  to  ends,  and  by  which  «jsul(a 
are  attained  that  are  In  no  other  way  attainable.    As  we  rise  m  the 

le  of  organized  structure  from  plants  through  the  various  grades 
the  animal  creation,  the  super8d<ied  vital  manifestations  become 
more  and  more  striking  and  peculiar.  But  the  fttndamental  diar- 
acteristics  of  living  beings,  —  those  which  &U  enjoy  in  common,  and 
which  necessarily  give  rise  to  all  the  peculiarities  above  enumer- 
ated (12),  —  are  rcdndble  to  two,  viz.  ;^ — 1.  tlie  power  of  telf- 
tupport^  or  aMtmilation,  that  of  nourishing  themselves  by  taking 
in  Burrounding  minei'al  matter  and  eonverttag  it  into  their  owa 
proper  substance;  by  which  individuals  increase  in  bulk,  or  grow, 
and  maintain  thetr  life ;  2.  the  power  of  telfHUvisi&n  or  rtprodat- 
lion,  by  whicli  they  increase  in  numbers  and  peipetuate  the  specicfi.* 

16.  Diifercnee  between  TtgelBbln  and  inimiili.  Tlie  distinction  be- 
tween vegetables  and  mtneralg  is  therefore  well  define<i.  But  (he 
line  of  demarcation  between  jilnnifi  and  animals  is  by  no  means 
•a  readily  drawn.  OrdinaiTly,  there  can  be  no  diffitsulty  in  dis- 
tinguishing a  vegetable   from    an    animal.     All    the   questionable 


•  A  fingk  striking  illaHtration  mny  set  both  points  in  a  strong  liirht.  Tha 
larva  of  the  Besli-fir  possiisseji  ruch  power  of  aftsimiliitioa,  diot  it  will  incicaso 
its  own  weight  two  littmlrcd  CimcE  in  cwcnty-fqur  hours ;  and  Budi  coniiequeni 
power  of  sreprodiictioii,  that  LinnsEus  perhaps  did  not  cxnggcrate,  when  ht 
tS^rmed  that  "  thrve  flesh-llica  woukl  dcrour  the  carcaas  of  *,  horse  as  quicklj 
w  wouIjI  b  lion." 
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cases  occnr  on  the  lower  ooofines  of  the  two  kingdoms,  which 
exhibit  forms  of  the  greatest  possiUe  simplicitj  of  structure,  and 
of  a  minuteness  of  size  that  baffles  observation.  Even  here  the 
uncertainty  may  be  attributable  rather  to  the  imperfection  of 
our  knowledge,  than  to  anj  confusion  of  the  essenticU  character- 
istics of  the  two  kinds  of  beings.  If  we  cannot  absolutely  define 
them,  or,  at  least,  cannot  always  apply  the  definition  to  the  actual 
and  certain  discrimination  of  the  lowest  plants  from  the  lowest 
animals,  we  may  indicate  the  special  functions  and  characters  of 
each.  The  essential  characteristics  of  r^etables  doubtless  depend 
upon  the  position  which  the  vegetable  kingdom  occupies  between 
the  mineral  and  the  animal,  and  upon  the  general  office  it  fulfils. 
Plants,  as  stated  at  the  outset  (1),  are  those  organized  beings  that 
live  directly  upon  the  mineral  kingdom,  —  upon  the  surrounding 
earth  and  air.  They  alone  convert  inorganic,  or  mineral,  into 
organic  matter ;  while  animals  originate  none,  but  draw  their  whole 
sustenance  frmn  the  otganized  matter  which  plants  have  thus  elab- 
orated. Plants,  having  thus  the  most  intimate  relations  with  the 
mineral  world,  are  generally  fixed  to  the  earth,  or  other  substance 
upon  which  they  grow,  and  the  mineral  matter  on  which  they  feed 
is  taken  directly  into  their  system  by  absorption  from  without,  and 
is  assimilated  under  the  influence  of  light  in  organs  exposed  to  the 
air;  while  animals,  endowed  with  volition  and  capable  of  respond- 
ing promptly  to  external  impressions,  have  the  power  of  selecting 
the  food  ready  prepared  for  their  nourishment,  which  is  received 
into  an  internal  reservoir  or  stomach.  The  permanent  &bric  of 
plants  is  composed  of  only  three  elements.  Carbon,  Hydrogen,  and 
Oxygen.  The  tissue  of  animals  contains  an  ad^tional  element, 
viz.  Nitrogen.  Plants,  as  a  necessary  result  of  assimilating  their 
inorganic  food,  decompose  carbonic  acid  and  restore  its  oxygen  to 
the  atmosphere.  Animals  in  respiration  continually  recompose  car- 
bonic acid,  at  the  expense  of  the  oxygen  of  the  atmosphere  and  the 
carbon  of  plants.  These  peculiarities  will  be  explained  and  illus- 
trated in  the  progress  of  this  woik. 


Sect.  II.  Of  the  Celu  and  Cellulab  Tissue  of  Plants. 

17.  The  question  recurs,  What  is  the  organized  fabric  or  tissue 
of  plants,  and  how  is  vegetable  growth  effected  ?     The  stem,  leaves, 
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and  fruit  appear  to  ordiiliuT'  inspection  to  be  formed  of  smaller  parts^ 
wbich  are  themselves  capable  of  divieion  into  still  smaller  portions. 
Of  what  are  llie-^e  «nHjx>>ed  ? 

18.  Cellular  StrUCturf.  To  obtain  an  answer  to  tbis  question,  we 
examine,  by  tbe  aid  of  a  niicro:?cope,  lliin  slicfs  or  sertiorui  of  any 
of  tbej*e  i^Mirf^,  ?iifh,  for  exumple,  as  the  young  iwoib/t  of  a  pced- 
ling  plant-  A  magnified  "i-iew  of  eucli  a  rootkit,  as  in  Fig.  I,  pi-C' 
wnti  on  tht!  cro-ss-sepiion  the  appejuiince  of  a  network,  tlie  mashes 
of  wiiicb  divide  the  whole  space  into  more  or  has  ri'^ulur  cavi- 
ties. A  part  of  tbe  transverse  bHcc  more  highly  magniJicd  (Fig.  2) 
shows  the  *trucim*e  with  greater  di*  tin  tin  ess.  A  periMindicular 
alice  (Fig.  3)  exiubila  somewhat  similar  me>he#,  showing  tliat  the 
caviiie.4  do  tiot  rim  Icngtlnvise  through  the  whole  rt>i>t  without  in- 
terruption. In  wbmever  direction  the  sectiona  are  made,  the:  cav- 
itifes  are  wrti  to  be  equaliy  eircumserthed,  although  llio  om  lines 
may  vnr\'  in  i-hape.  Hence,  wc  arrive  at  the  (.■oiielu^ion,  that  tbe 
thbric,  or  Uitae^  consists  of  a  multitude  of  si-parate  (■avitie:!,  with 
I  1  * 


1  it 

closed  partitions  j  forming  a  Btructure  not  unlike  a  honeycomb. 
This  iA  rIk)  shown  by  tbe  fact,  tltat  tlie  liquid  (Contained  in  &  juicy 
fruit,  sucli  a.-^  a  grape  or  currant,  does  not  e^ca^ie  when  it  is  cut  in 
two.  Tho  cavities  bfing  called  Celi^s,  the  tisssuo  [bus  eoiisti-ucted 
id  termed  Cellclab  Tissue.  When  tbe  body  Is  suHiciently  tram- 
lucent  to  be  examined  under  the  microseo|)e  by  Iransmittfd  light, 
this  structure  may  usually  be  discerned  without  muking  a  s^ection. 

FIQ,  1.  Potijon  of  &  fotin;  not,  tnafnlRcd-  2.  A  trutsnn*  din  af  tbe  oust,  nee*  w»^ 
irihd.    9.  A  MEUitki  ▼ertkial  •lira,  mofniflad. 

na.  4.  OtUutkr  tluofi  frcm  the  *f^\t,  u  aHii  la  »  KctloD,  6.  Boom  of  the  drtuclied  Milt 
t*^a  tiie  rip*  frail,  mufiiiaad. 

ne.  «  Fartloa  of  k  )}>lr  Cwm  tlw  fltunmt  of  ttw  Bpldar  VHj  {TndeHutU),  "■*;-'»-« : 
«,  naUfi  of  ttia  docUu*. 
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We  maj  often  look  directlf  opon  a  deficHe  nwdet  (as  in  F%.  1% 
«r  Utt  ff.^  at  a  Iknrer,  or  a  piece  of  dun  and  trm^nrent  sea-weed, 
and  <A»erre  the  dosed  cavities,  eodr^  ciEcanscribed  bf  neaiif 
tnosparmt  membnmom  walk. 

19.  Does  this  edbdar  tissue  oooast  of  an  or^inallj-  hamageneow 
,  filed  in  some  waj  with  innmneiaUe  cavities  ?    Or  is  it  eom- 

poeed  of  an  ^gregatiao  of  little  Mad- 
ders, or  sacs,  whidi  by  their  accmnn- 
hitioa  and  mntoal  cohesion  make  up 
the  root  or  other  <B-gan?  Several  dr- 
cmnstanoes  jmnre  that  the  latter  is  the 
oonect  view.  1.  The  partition  between 
two  adjacent  oeDs  is  often  seen  to  be 
double;  showing  that  each  cavity  is 
bounded  bj  its  own  special  walls. 
2.  There  are  vacant  spaces  tAnn  to 
be  seen  between  contigoons  cells,  where  the  walls  do  not  entird^ 
fit  together.  These  intercdbiiar  spaces  are  stHuetimes  so  huge 
and  namcrous,  that  many  of  the  cells  touch  each  other  at  a  few 
pcnnts  only;  as  in  the  green  pulp  of  leaves  (Fig.  7).  3.  When 
a  portion  of  any  young  and  tender  vegetable  tissue,' such  as  an 
Asparagus  shoot,  is  boiled,  the  elementary  cells  separate,  or  may 
readily  be  separated  by  the  aid  of  fine  needles,  and  examined  by 
the  microscope.  4.  In  pulpy  fruits,  as  in  the  apple,  the  walla  of 
the  cclbt,  which  at  first  cohere  together,  spontaneously  separate  as 
the  fruit  ripens  (Fig.  4,  5). 

20.  The  vegetable,  then,  is  constructed  of  these  ceUs  or  resides, 
mii<'h  ai  a  wall  is  built  up  of  bricks.    When  the  cells  are  separate, 

or  do  not  impress  each  other,  they  are  generally 
rounded  or  spherical.  By  mutual  pressure  they  be- 
come many-sided.  In  a  nuit>s  of  spheres  each  one  is 
touched  by  twelve  others ;  so,  if  equally  impressed  in 
every  direction,  the  yielding  ceUs,  flattening  eadi 
other  at  the  points  of  contact,  become  twelve-sided ;  and  in  a 
MCtioD,  whether  transverse  (as  in  Fig.  2)  or  longitudinal  (aa  in 

no.  7.  A  nuffnlflcd  Metion  Uirough  Uw  thScknew  of  a  leaf  of  IlUcium  Floridanmn,  riMw 
ins  tiM  ImgnUr  ipacoi  or  ptatages  between  the  cells,  whkh  are  imall  in  the  upper  layer  ef 
Um  green  palp,  the  eella  of  whkh  (placed  TertloaUy)  are  well  compacted,  no  aa  to  leaTe  only 
mtaata  Taeoitlee  at  their  lonnded  endi ;  bat  the  epacet  are  large  and  coplons  in  the  net  of 
the  leaf,  where  the  celU  are  rery  loonly  arranged,  a,  The  epidermto  or  skin  of  the  upper, 
*«  of  the  lower  •urfkca  of  the  leaf,  eompoeed  of  perfitctiy  combined  and  thick-walled  celli. 

Via.  8.    View  of  a  twilre^eided  oeU,  detached  entire,  from  tiuue  like  that  of  Fig  9. 
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tg.  3),  the  meshed  consequently  appear  six-sided.  If  tlie  organ 
growing  in  one  direction  more  than  nnolher,  the  cplli^'^minotilj 
igthen    more    or    lesg    in    that  .^ 

direction.     It  h  not  nece^saij  to 

detadi  a  cell  in  order  to  fli^cerlain 

its   shape ;    that    may   usually  l>e 

inferrt'd  from  llie  outlines  of  (he 

MTClion  in  iwo  or  three  directions:, 

21.  The  shape  of  cells,  there- 
sre,  when  tbey  compoi=«  a  tissue, 
epcnds  very  much  upon  the  way 

which  they  are  arrangod  and 
u|»on  each  other.  Wlven 
^■eporate.,  as  they  are  in  the  ^ini- 
plest  vegetables,  or  when  nearly 
free  from  each  otlier,  like  the  hairs  on  the  surface  of  majiy  phmt^ 
they  determine  their  own  form  hy  their  mode  of  growlli,  and  aasume 
a  great  variety  of  shajics,  some  of  wlikh  are  iiliown  in  the  follow- 
ing  illustralioni*.  The  natural  juul  primJtiie  fonn  miiy  be  faJd  to 
be  rounditf])  or  splicripaL  By  inci'i'itiod  growth  in  one  direction 
lliey  beconK!  oblong  or  cylindrical,  or,  when  ?tiU  more  extended, 
they  become  Uthcs.  Of  this  kind  are  the  hair-like  prolongsitiona 
ail  the  surface  of  youag  rootlets  (shown  just  beginning  in  Fig.  1, 
luid  more  donated  in  Fig.  135-137);  and  the  fibres  of  cotton 
ftftr  ^ilcnder  hair?,,  consisting  of  single,  very  long  cells,  growiug  on 
the  iurface  of  the  seed. 

22.  The  waU>>  of  young  cells  are  tranf^parent  and  colorless.  The 
various  colors  which  the  part^  of  the  plant  present,  the  green  of 
the  foUiigc,  and  ihc  vivid  hues  of  the  corolla,  do  not  belong  to  the 
tissues  themselves,  but  to  the  matters  of  different  colors  wliich  the 
oeUs  wmtairi  (*^2).  A&  they  become  older,  the  walls  often  Jar^e  mo$t 
of  iJieir  li-an^itareney,  aiul  even  acquire  jteculiar  colors,  as  in  the 
heart-wood  of  various  trees. 

23.  The  celti  xmry  grcjitly  in  &Ixe,  not  oniy  in  diRertrnt  plants, 
but  in  different  parts  of  the  snme  plant.  The  Inr'gest  arc  found  ia 
iquatJcs,  arid  in  such  plants  as  the  Gourd,  wlicre  some  of  them  are 
as  touch  iL'i  one  thirtietli  of  an  inch  in  dtfimcter.  Their  ordinary 
diamtiter  in  vegetable  tissue  h  between  jju-  and  tj1j3  ***'  *"*  incli. 

n6.t,    A  rmiUI  portiro  of  tW  Oana*  ot  pltb,  •«eii  botli  lu  Uwmvise  pjid  loufttiuUiiBl 
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The  smaller  of  these  sizes  would  allow  of  as  manj  as  1728  millions 
of  ceHs  in  the  compass  of  a  cubic  inch ! 

24.  Some  idea  may  be  formed  respecting  the  rate  of  their  pro- 
duction, by  comparing  tl^eir  average  size  in  a  given  case  with  the 
known  amount  of  growth.  Upon  a  fine  day  in  the  spring,  many 
stems  shoot  up  at  the  rate  of  three  or  four  inches  in  twenty-four 
hours.  Whea  the  Agave  or  Century-plant  blooms  in  our  conser- 
%'atories,  its  flower-etalk  often  grows  at  the  rate  of  a  foot  a  day ;  it 
is  even  said  to  grow  with  twice  that  rapidity  in  the  sultry  climate  to 
which  it  is  indigenous.  In  such  cases,  new  cells  must  be  formed  at 
the  rate  of  several  millions  a  day.  The  rapid  growth  of  Mushrooms 
has  become  proverbial.  A  gigantic  species  of  PuflT-ball  has  been 
known  to  attain  the  size  of  a  large  gourd  during  a  single  night: 
in  this  case  the  cells  of  which  it  is  composed  are  computed  to  have 
been  developed  at  the  rate  of*  three  or  four  hundred  millions  per 
hour.  But  this  rapid  increase  in  size  is  owing,  in  great  part,  to  the 
expansion  of  cells  already  formed. 

25.  The  Cell  as  a  living  Organism.  Thus  far  we  h&ve  considered 
only  the  membrane  or  permanent  wall  of  the  cell,  —  that  which 
makes  up  the  tissue  or  fabric  of  plants,  and  which  remains  im- 
altered,  and  performs  some  of  its  offices  even  long  after  life  has 
departed.  But  we  should  now  regard  the  cell  as  a  living  thing, 
and  consider  what  the  wall  encloses,  and  what  operations  are 
effected  in  it.  For  the  whole  life  of  the  plant  is  that  of  the  cells 
which  compose  it ;  in  them  and  by  them  its  products  are  elaborated, 
and  all  its  vital  processes  carried  on. 

26.  A  young,  living,  vitally  active  cell  consists,  —  1st,  of  the 
membrane  or  permanent  wall,  already  described ;  2d,  of  a  delicate 
mucilaginous  film,  lining  the  wall,  called  by  Mohl  the  primordial 
vtricle  ;  Sd,  most  commonly  the  centre  of  the  cell,  and  sometimes 
the  greater  part  of  the  cavity,  is  occupied  by  the  nucleus,  a.  soft 
solid  or  gelatinous  body;  and  4th,  the  space  between  the  nucleus 
and  the  lining  membrane  is  filled  at  first  by  a  viscid  liquid,  called 
protoplagm,  having  an  abundance  of  small  granules  floating  in  it. 
As  the  cell  enlarges  by  the  growth  and  expansion  of  its  walls,  the 
space  between  the  latter  and  the  nucleus  becomes  filled  with  watery 
sap,  leaving  tlie  protoplasm  merely  as  a  viscid  coating  of  the  inside 
of  the  primordial  utricle,  and  of  the  nucleus,  if  this  remsuns. 

27.  The  cell-membrane,  or  proper  wall  of  the  cell,  is  chemically 
composed  of  the  three  elements,  carbon,  hydrogen,  and  oxygen, 
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and  has  the  same  composition  (when  pun*)  in  all  plants.  This  eiib- 
ttanco  —  the  gfrv»>rjj  mntt  riiil  of  vff^i'lsfibltj  fabriL-  —  is  ndknl  Ctflfu- 
bt*.  Its  chemlfuil  comjioAilion  is  Carbon  12,  Ilvdrogt-n  10,  ami 
Oxygen  10.  It  is  insoluble  in  water,  al(>ol)ol,  ether,  and  dilute  aeicl*, 
and,  like  starch,  it  Uirns  blue  whtoi  tivivd  uiwu  by  itxlint',  aided  by 
sulphuric  acid.  The  pninonliul  iitriele,  or  «!olieatc  litiing  of  the 
ceU,  api>eare  to  have  the  same  conipo$iiioii  jw  proiopiasin.  It  may 
,  in;  regwrrlctl  ni?  an  fxlenor  ponion  of  the  mucilflginoiis  protoplasm, 
which  \kii3  acquired  llie  consistence  of  a  very  soft  mcrabrme.  In 
addition  to  the  tliree  element:!,  carbon,  hydrogen,  and  oxygen^  pro- 
lo])Ia$m  contains  nitroupn,  in  considprahle  quuntity.  It  is  volored 
ydlow  by  iodiut;,  nud  is  coagidaitd  by  ah'ohal  and  nciil^.  Tlie 
sufelaiiee  of  which  it  princiiially  coasis'ts  is  uained  by  cliemiists 
Prottirte,  and  is  known  ninong  vegetable  pi-oducts  under  varioua 
forniii,  viz.  as  diiislJt?e,  gluten,  fibrine,  vegetable  julbwitu-nj,  mid  the 
like.  Such  being  I  be  nature  nnd  the  parts  of  the  cell,  we  may  now 
coa^idr'r 

25.  }U  FtJrmotion  nitd  Growtll,  Under  tlii*  head  we  may  briefly 
explain,  JI5  fiir  as  we  are  aide,  —  Ist,  how  cella  are  originated ;  and 
2fl,  bow  thr-y  arc  nnthi|ilied. 

'2'X  Orieiutll  rdl-Fonniltiotl.  Cells  are  oriprinntfid  only  within  other 
ivlL*,  or  ul  IciLsl  in  inatlt'i'  whieli  has  been  <*onlaiiied  in  ami  elal>- 
ornted  by  th<'in.  They  ap|K-nr  to  be  fonned  in  the  tblluwinj;  man- 
tUT.  A  portion  of  tlie  chiljorated  or  or^nizable  matter,  which 
ab(mn«I;  in  the  fliiid  rontcnts  of  living  celis,  condense.^  into  a  soft 
solid,  or  biilf-.H<did  and  more  or  less  transjiait-nt  mail:*,  u^uatly  of  a 
globuhu*  or  oval  sha|je,  the  nutlent:  around  this  nucleus  a  portson  of 
pi-otoidii-m  acciiniuliilt's  ;  n  denser  fl!«i  of  the  same  sultstanee  Ibnus 
on  tlie  jsiirtiu-e  of  the  iirotopht'm,  giving  (he  inuss  a  tleliTiiic  outline; 
tfaU  Lh  the  primordial  utricle:  upon  tliis  n  layer  of  cellulosts  is  soon 
fVlto-itfd.  makitig  the  ceU^memltrttne.  T\w  nuclei  in  such  ca,*cs  arc 
wry  miinilc,  and  cither  fi-vv  or  many  of  them  may  be  formed  in 
one  parent  cell,  and  be  developed  in  this  way  into  new  cells,  which 
ore,  at  It'itit  at  liist,  of  snuiil  size  a^  r«inipHred  with  the  parent  cell 
( Fig.  8H).  A  variation  of  tliiiji  mode  oootu-s  in  many  of  tlie  loner 
AlgsR,  where  A  considerable  portion  of  the  i>onients  of  A  cell  con- 
dfa>«*.4  into  a  itiUnded  muss,  the  surface  beeome.H  ciKited  with  u 
Liver  of  protoplasm  or  primordial  utricle,  aiid  this  with  a  membrane 
of  celluloi-e,  completing  the  cell.  Thus,  in  Vaueheria  the  whole 
green  contents   at   the   end  of  certain   branched   condense   into  a 
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globular  mass  (Fig.  89),  which  at  length  is  coated  with  cell-mem- 
brane,  and  so  becomes  a  cell  of  considerable  size.  In  Zj-gnema 
(Fig.  635)  the  whole  contents  of  two  cells  are  xmited,  and  give 
rise  in  a  similar  way  to  one  new  celL 

30.  In  the  higher  or  flower-bearing  division  of  plants,  this  process 
of  original  or  free  cell-formation  occurs  only  in  the  sac  in  which  the 
embryo  is  fooned.  The  first  cell  of  the  embryo  originates  in  this 
way ;  but  all  the  subsequent  growth  is  effected  by  a  different  pro- 
cess. In  the  simplest  grade  of  plants  it  occurs  more  frequently, 
biit  only  in  the  formation  of  those  bodies  which  in  them  take  the 
place  and  fulfil  the  ofiice  of  seeds ;  that  is,  which  serve  for  repro- 
duction. 

31.  It  appears,  therefore,  that  the  azotized  or  nitro^^enous  mate- 
rial, the  prolcine,  plays  the  most  important  part  in  the  formation 
of  cells.  The  layer  of  protoplasm,  with  its  delicate  coating  the 
primordial  utricle,  precedes  the  proper  cell-membrane,  and  in 
some  unexplained  way  causes  the  latter  to  be  deposited  on  its  sur- 
face. And  these  sofl  nitrogenous  parts  are  the  seat  of  the  whole 
vital  activity  of  the  cell.  The  wall  of  cellulose  may  be  regarded 
as  a  kind  of  protecting  coat  or  shell,  which  constitutes  the  per- 
manent fabric  of  the  plant,  but  is  alive  only  so  long  as  the  living 
protoplasmic  lining  remains. 

32.  In  a  growing  young  cell,  the  walls  enlarge  much  faster  than 
tlie  nucleus,  and  the  latter  soon  ceases  to  grow  at  all.  It  is  there- 
fore left  in  the  centre,  or  else  remains  adherent  to  the  wall  on  one 
side,  where  traces  of  it  may  oflen  for  a  long  time  be  detected ;  or 
more  commonly  it  dissolves  and  disappears  altogether.  At  length, 
in  older  cells,  the  liquid  contents  and  the  protoplasmic  lining  also 
disappear,  and  only  the  walls  of  cellulose  remain  as  the  permanent 
vegetable  fabric.  The  fabric  of  plants,  however,  as  has  already 
been  stated,  is  not  built  up  by  original  cell-formation,  but  by 

83.  Cell-MolUplieation.  A  living  cell,  formed  in  whatever  mamier, 
has  the  power  of  multiplying  itself  by  dividing  into  two,  these  again 
into  two  more,  and  so  on.  By  this  process  the  single  cell,  which 
each  vegetable  begins  with,  gives  rise  to  the  embrj-o  or  rudimen- 
tary plantlet  contained  in  a  seed ;  and  by  it  the  embr}''o  in  germina- 
tion develops  into  a  seedling,  and  the  seedling  into  the  herb,  shrub, 
or  tree.  Vegetable  growth  accordingly  consists,  —  1st,  of  the  growth 
or  expansion  of  each  cell  up  to  its  full  size,  which  ordinarily  is  very 
•con  attained ;  and  2d,  of  what  is  called  their  meritmcOic  mtdtipliea' 


It 

Q 

O 
Q 

U  IT 


8 


ftOit,  lianflcly,  ihe  suewssive  division  of  CfUs  into  two.     This  take>j 
plttPf  only  when  tlicj*  are  young  jind  active,  und  mostly  before  they 
are  full-grown.     It  is  effected  hy  the  formation  of  a 
[Birtition  ncrosii  the  csivity  of  the  cell,  diviiling  it  into  M^J 

Iwo  (Fig.  10-14).     In  ihii*  way,  a  single  wU  gives  u 

rise  to  a  row  of  connected  relL;,  when  the  division 
lakea  place  in  one  tlir«?ction  only;  or  to  u  ]>!ane  or  r*| 

wild  Dia.se  of  such  ct'll.*,  when  it  takes  ]i!jvc«  in  two  \J/ 

or  more  directions,  thus  prorluclng  a  tissue.  " 

34.  In  this  multiplicadon  of  cells  hy  divis.ion,  m  in 
the  original  fbrmaiion  of  a,  (m^II,  the  contents  and  the 
protoplasmic  lining  play  the  most  inj' 
portant  pari.  The  niick'ti?,  when  pros- 
ent,  m  it  commouly  w,  flnst  divides 
into  two  (Fig,  11)  J  then  the  lining  raem- 

rrj      Q      bran*?,  or  primordial   utricle,  is  gradii- 
u  IT      ally  coiistrictcd  or  infolded  y.t  the  line 

OO  of  division,  which,  soon  meeting  in  the 
QO  centre,  separates  the  whole  contents 
-k— .  ^^^  ^^^  parte  by  a  delicate  partition; 
J»#*  «*i  upon  this  a  layer  of  cellulose  ia  de- 
W  **•#  posited  as  a  permanent  wall,  which 
OO  C3Q  ooniptetcs  the  tron.'^ronnalion  of  one 
OO^OO    cell  into  two  (Fig.  21,  22). 

35.  Cell.'!  multiplying  in  this  way,  and  remaming 
united,  build  up  a  row  or  a  surtiice  of  celLi,  or  a  solid  ti^aue,  ac- 
cording  to  the  mode  of  divi-sion.  But  in  jnftny  of  the  simplest 
planta,  growing  in  water,  the  celk  separate  aa  they  form,  and  be- 
come independent,  A  microscopic  plant  very  couunon  in  shallow 
pools  in  early  spring,  forming  slimy  green  mai^ses,  well  illustrates 
thi^,  as  shown  in  Figures  15-19.  At  each  step  of  this  muhipli- 
cation  new  cell-membranes  are  formed,  nnd  the  old  one,  for  instance, 
the  wull  of  Fig-  15  and  the  common  envelope  of  llie  two  in  Fig.  17, 

fid.  10  A  J^ntig  nil, ~  the  Drmt  nil  of  aii  fmbiT-o,  —  with  Ld  soctmiR  In  tb»  eantrt. 
tt  TTt*  aiuii*,  yilOi  IM  ddd1*u«  diftdeii  iiit«  twQ,  sml  a  cni«»-porttUoi)  brglnulng  (a  form. 
13.  Tb«  [arUth^n  rvpipUtcd,  k>  conTcKlnft  tbn  flnt  Cull  Ibto  two  !3  TIm' lovrr  om «g*la 
dlftdad  liiM  MO,  DUkiDf  three  eeli*  La  ■  mm.  14.  Ttw  finiTth  mil  «oi)tcH:«i1  Ititofbijr  hj  m 
dMikMi  la  two  dtrMtioodi..  foroibg  atno  <all»  In  aU. 

no  IV  A  tlnglB  cell,  or  pUnt  of  •  kind  of  r«lmcll«,  mtftblAed,  IS.  Tho  ntat  4l«14in(, 
tad,  IT,  eamiiktilj  mjiantail  Lata  tWO^  19.  tiCh  Ot  thrM  dMdlng  In  tha  opjHitIt*  dlf», 
lk>n,  fe«(tr  cdili  an  pMduoid..  19.  tach.  vt  tbtam  *calii  dlildlDg  Into  faux,  thaj  prgdiiM  » 
diurtar  of  aUtMrB  call*. 
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i^,  s.  -iiv  !Qur  in  Fig.  18,  forms  a  part  of  the  tliicknei^s  of  the 
K..v^  'J  va>:h,  or  i&  destroyed  hy  the  distention,  or  else  (as  in  the 
>;^.^^^.u;  uiotHi)c«)  L>  dissolvcd  into  a  jelly  A  slight  modification  of 
0121  iu-ws.vi>ii^  occurs  in 

S6.  Free  Cell-HDlUplication  within 

t  Moflier-Cell,  whidi  ia  intermediate 
in  character  between  original  cell- 
formadon  and  ordinary  cell-multi- 
plication. Here  the  whole  contents 
of  a  living  cell,  by  constriction  or 
infolding  of  the  primordial  utricle, 
divide  into  two  or  four  parts  (as 
in  Fig.  81  -  83),  and  these  may  be 
agiun  divided;  —  each  portion  has 
a  coat  of  cellulose  deposited  over 
its  surface,  and  thus  so  many  sep- 
arate cells  are  produced,  lying/loose 
in  the  cavity  of  the  mother-cell,  whose  thin  and 
now  dead  cellulose-wall,  which  is  all  that  is  left  of 
it,  usually  disappears  sooner  or  later,  or  is  br<^en 
up  by  the  growth  of  the  new  crop  of  cells  within. 
In  this  way  are  formed  the  grains  of  pollen  in  the 
anther,  and  the  spores,  or  bodies  which  answer  to 
seeds,  in  the  higher  grades  of  Flowerless  Plants. 

87.  Cell«6rowth.     By  appropriating  assimilated 
matter,  the  young  cell  increases  in  size  until  it 
"  attains  its  full  growth ;  its  walls,  as  they  expand 

and  enclose  a  greater  space,  not  diminishing,  but  rather  increasing 
in  thickness.  Therefore  it  not  merely  enlarges,  but  grows.  If  it 
grows  equally  in  all  directions,  and  is  not  pressed  upon  on  any  side, 
it  keeps  a  spherical  form ;  if  it  grows  more  in  one  direction  than  in 
any  other  it  becomes  oblong  or  cylindricaL  In  this  way  a  cell  is 
sometimes  drawn  out  into  a  slender  tube ;  of  which  the  fibres  of 
cotton,  and  the  cells  of  fibrous  bark  (Fig.  49)  are  good  examples. 
In  the  simplest  plants,  cells  sometimes  continue  to  elongate  almost 


FIO  20.  The  bnuiehtaig  fommit  of  «  plantlet  of  Confer?*  glomeiata,  magntfled ;  aft« 
Mohl  The  phuit  conatsU  of  *  tow  of  eelli,  filled  with  peen  gnina  fleeting  In  liquid  :  the 
long  cell  at  the  upper  end  la  aeen  in  Uw  proceaa  of  dividlnf  into  two,  et  a,  bjr  conattictiOD  of 
the  primordial  utricle. 

no.  21.  A  portion  of  the  aeme  at  a,  mora  magnified,  •bowing  the  fonnttion  of  tha  par- 
tition.   22.  Seme,  with  the  partldon  oonpleted. 
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indcfinitdj"  fram  one  cnri,  by  a  Fort  of  gemmalimi  or  hitildinij  tfrowth, 
wliile  III!  the  ra-t  remains  stationary,  or  while  tho  ojijxjsJLe  extreinhy 
U  (lead  or  dcL-aving.  Fig-  20  would  rL-prL-aoni  a  cftie  of  tlie  kind, 
exwpt  Oiat  iiurtitions  form,  ns  the  upjwr  pinl  grows  on,  dividing  the 
tube  into  a  I'ow  of  cyhndriciil  cell-;.  Sometimes  a  new  point  of 
growth  commences  on  the  side  of  a  cell,  so  giving  riso  to 

38.  Brancltiflg  Cdls.  The  hnir- 
likc  bodice  that  copiously  (ippeiir 
on  the  surface  of  young  rootleta 
fijnjkli  examples  of  (he  kind,  a^ 
h  sliQwn  iji  Fijf.  1,  23,  24-  More 
coa»picuous  exjimplpj  are  fumti^h- 

by  fertaiij  Al^  of  the  simpl(?st 
urtur*;,  where  the  cell  hrandiea 

j)rofueely  &•,  it  elotigatc^i  but  ttie 

tulwis   are    all    perfectly  conlinu' 

ous  llirou^'^hoiit ;  as  iti  Botrydium 

(Fig,  88),   where   an   originally 

Epliericfil    fi.ll    u    extended    and 

faniiiied  b<:;li>w  in  the  fa-ihion  of 

»  root;   in  Vaucheria  (Fig.  89), 

wjiere  a  slender  tube  forks  or  branches  pparinojly ;  and  in  Biyop-^is 

(Fig.  91J,  where  numerous  lirancliea  are  symmetrically  arranged  in 

two  opiH^to  rows,  like  the  plume  of  a  feather.    In  these  ca^e^,  the 

fully  developed  plant,  with  all  ita 
branehe.'i,  is  only  one  ]hroliferou9 
cell,  extended  from  various  polnta 
by  this  fiU-uUy  of  continuous  bud- 
ding growth.  The  mycelium  or 
epawn  of  Jlushroomf*,  and  the  in- 
tricate  th]ii*tid.4  of  Moulds  (F'g- 

92-D4)  are  fprmed  of  very  attenuated  hraneliitig  celk.     And  in 

Liehena  and  many  Fungi,  cells  of  thiJ^  kind  are  densely  interwoven 

into  a  (ilamenlous  tissue  (Fig-  2*^), 

39.  Cycloi^h  nr  Clfculalinn  iu  fills.  In  all  young  cells,  probably, 
at  \vtv*i  Hi  'time  i^eriod,  the  fluid  protoplasm  interposed  between  the 
oeU-Wjtll^  and  ihe  watei-y  ?«]>  14  in  a  stiile  of  movement.     Under 

FIG    ^      MncntilH  wllulwr  llsrar  from  tfa«  tooUK  of  a«ei5llng  Mnpl*  j  TOUieof  tttses- 
toial  cdU  fctoirliig  (nil  lotu  wot'hulrt.     24    A  frw  «f  tho  cells  inore  Mglil;  m(Hi»!flciJ. 
T\fi   SS     KtitonjcM,  Dluncnt^ut,  bnncUiig  evllj  fnim  tbo  filjrou«  tt/ene  of  tbi  lUdndeer 
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t;«e  microscopo,  current*:,  rendered  more  visible  by  the  contained 
granules  or  tiolid  atoui<,  are  ecen  flowing  around  Uie  cell,  or  aioond 
M>!ne  portion  of  its  peripherj-,  in  a  circuit  vhich  returns  upon  itsel£ 
The  cause  of  this  curious  phenomenon  and  the  objert  it  subserves 
are  unknown;  liut  it  is  doubtless  a  vital  circulation,  and  not  a 
mechanical  mo%-enifnL  In  most  plants  it  is  not  to  be  seen  in 
mature  cells.  But  it  mav  be  olnervcd  in  manj 
water-plants  when  full-grown,  and  in  llic  hairs  on 
the  Kurface  of  a  great  variety  of  land-plants.  The 
string  of  bead-like  cells  which  coro{x>se  tlie  jmnted 
hairs  of  the  common  Spider  Lily  (Tradescantia, 
Fig.  G)  Fhow  this  circulation  well,  under  a  magni- 
fying power  of  about  four  hundred  diamctcrt. 
"With  this  power,  a  set  of  thread-like  currents 
may  be  seen  to  move  between  the  cell-wall  and 
the  enclosed  colored  contents,  traversing  the  cell 
in  various  directions,  without  much  regularity,  ex- 
cept that  the  streamlets  appear  to  radiate  fixxn, 
and  return  to,  the  nucleus.  Tlie  large  stinging 
hairs  of  Ncttleii,  and  the  bristles  on  the  ovary  of 
Circtea,  show  this  circulation  very  welL  In  the 
latter,  instead  of  the  separate  and  slender  stream- 
lets of  Tradescantia,  we  perceive  a  broad  and  con- 
tinuous stream  flowing  up  on  one  side  of  the  long 
cell,  arotmd  the  summit,  and  down  the  opposite 
side.  This  circulaticm  may  be  more  readily  ob- 
served in  the  cells  of  many  aquatic  plants.  In 
Chara  and  Nitclla,  —  plants  composed  o£  large 
cells  lined  with  green  granules, — a  magnifying  power  of  fWy  or 
one  hundred  diameters  shows  the  circulation  very  welL  And  the 
leaves  of  Vallisneria  spiralis  (the  Tape-grass  or  Eel-grass  of  fiesh 
water)  are  still  more  beautiful  objects,  when  magnified  from  two  to 
four  hundred  diameters.  Through  their  nearly  transparent  walls,  a 
current  of  protoplasm,  usually  carrying  with  it  some  globular  loose 
gmia^  of  chlorophyll,  may  be  seen  coursing  up  the  entire  breadth 
of  the  wall  of  each  cell,  across  its  summit,  down  the  opposite  side, 
and  across  the  other  end  to  complete  the  circuit ;  and  often  the 
current  is  stroilg  enough  to  set  the  large  nucleus,  or  a  central  mass 


Fia.  20.    A  few  oeU<  of  Um  iMif  of  Naiai  flezUb,  highlj  magnified,  showlni;  the  cirealmtkm ; 
Um  (Unction  of  tb*  enimiU  indieotod  lij  urow-bMdi.    (Dimwn  by  H.  J.  CUik.) 


of  green  grains,  mto  revolution.  Thr  ciiTulation  iiS  more  active  in 
llie  Fubjticcnt  ihait  in  ilie  !>uperfidal  layer  of  t-t'lLs  altliougli  oct.'a:sIon- 
nllj"  conspicuous  in  llip  laUi-r:  it  ia  hlojipini  or  retartled  hy  loTver- 
tng,  and  ncer-lerated  by  rat#ing  Iho  temjit;ratunj.  The  tnolion  ofttjn 
.T.jijx'ivr!.  io  Ik*  quite  rupifl ;  lint  it  phoiild  he  rcmemljei'ed  that  tliia  h 
mui^fit'il  as  well  as  tlie  obj<;i't.  lloiil  stfttos  it  to  Ijc  veiy  slow,  not 
mam  than  tlm  ^^tt  **^  ^  '^'^<^  P^^  Eccond  in  the  hturs  of  Tmdescan- 
tia-  But  in  ^'"allisnoriA  the  green  grains  eometimea  complete  the 
cin'uit  of  a  fell  of  tLe  ordin:iry  size  in  less  than  twenty  s pconds  j 
and  in  tlie  bristles  on  the  fruit  of  Circsea,  wMch  are  half  a.  line 
long,  Mr.  n.  J.  Chu'k  hns  seen  the  revolution  completed  in  about  a 
minuto.  The-  cirfulfttion  in  one  cell  is  lutnlly  indejH.'iidfnt  of  that 
in  the  adjuue-nt  one-s.  Tlje  current  is  commonly  seen  to  flow  in 
tippo?iie  diivrtibns  on  the  two  sides  of  a  partition,  or  to  move  on 
one  side  wlien  quicsoent  on  the  otlier.  Gyclosis,  whatever  its 
imlure  mny  lie,  ev-idcntly  hns  nothing  to  do  with  the 

M.  Transffrenw  of  Fluid  from  ftll  lo  Cell.    All  ^tIU,  at  lawt  wUeji 

young  and  Jh'ing,  have  perfectly  closed  wall*.  There  ia  no  passage 
from  one  to  anotWr  tlifou;»h  %'isible  opcninga  or  pores,  aSllinugh 
FUrh  openings  may  be  formed  in  older  parts.  Nt'VeW  heiesa  fluids 
do  fMirmeiite  cell-walls,  aa  they  do  all  organic  membnmfp.  And  in 
lliiii  way  water,  utong  with  other  jnattci"s  wliich  the  roots  absorb,  is 
ctrrie^l  up  into  th«  luavM  even  of  the  topmost  boii^h  of  a  tree, 
passing  in  it^  course  through  many  millions  of  apparently  water- 
^t  partatinn!*.  However  governed  by  forcp^  inliert^nt  in  the  plant, 
'  actual  )  iiinsfercm-e  of  fluids  from  our  cell  to  another  takes  place 
obedience  to  a  physical  law,  i  e.  by  the  process  which  has  been 
niimed Endotmose  or  Endosmosh*  and  whiclj  operates  in  dead  parts 

* 
•  KndoimoM  and  emsmwe  are  nunes  giyen  Hy  T)ntrocliGt  (a  French  physi* 
Afpixy  to  a  jtilivsical  procom  of  pcmtcAtion  and  interdian^  wliieh  takes 
^<pkK  In  fluids  nrforrting  to  the  following  law,  Hritfiy  ^tnted.  When  two 
)ir|t]ii!!i  of  nn^^Qiit  dcnaity  arc  acpumli^cl  by  a  pennfRble  mcmtinine,  the 
lichusf  lk|aid  or  the  weaker  «otuti(iii  will  Aow  into  thu  denser  or  stron^r, 
with  •  force  proportioned  to  ttio  diffi-runcc  in  ik'nsiiy  {rttdatntoitia) ;  but  at  the 
uaaii  dmA,  >  smaller  portion  at  the  dcnicr  liciuid  will  flow  out  into  tKc  weaker 
(owcmani).  Thiip,  if  the  lower  f  nd  of  an  open  tube,  dosed  with  a  thin  mcm- 
tvMic,  tmch  «  *  pief*  of  moi«tsnm)  hlnd<tpr,  be  mtrodnwd  into  a  rcsstl  of  pore 
witmr,  anti  n  ^olntion  of  iwear  in  w&ier  be  poared  into  the  tube,  the  wntcr  frora 
the  rciigel  will  ahortlr  be  fouod  to  pass  into  the  tube,  so  thot  (he  c-oltimn  of 
MqaiA  it  rontoins  will  incrra^ic  in  height  (o  an  extent' profjortiotmte  to  the 
ctieagtb  of  the  solation.    At  the  sAtae  tiioe,  the  wncer  in  the  wastl  will  beconw 
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m  well  as  In  living  ones.  The  law  is,  that  when  two  fluids  of  un- 
cqimt  density  are  separated  by  an  organic  membrane,  or  hy  any  thin 
and  porous  partition,  an  interclvonge  take.'^  place,  —  more  or  less 
rapidly  according  to  the  thinness  of  llie  jntL'rrening  partition  and 
the  difference  in  the  density  of  the  fluids  on  tlio  two  tsittes,  —  a  smalt 
quantity  of  the  tlenst;!*  fluid  passing  into  th?  ligliter,  but  h  much  larger 
portion  of  the  tighter  pacing  into  the  denser;  and  thia  continues 
until  the  two  fluids  nre  bi-ought  to  the  wime  density.  Hence,  oa 
the  cells  of  a  living  pLint  always  contftin  organizabie  or  assimilated 
matter  (mucilage,  protoplasm,  &c.),  which  especially  atnundii  in 
yoting  nnd  groining  part*,  the  celts  of  the  rootlets  arc  always  able 
to  imbibe  tlie  ordinary  moi.sture  which  is  pre-iented  to  <hem  in  the 
FOil }  and  by  dimin'piliing  the  portion  of  wa*er,  or  in  any  other  way 
incTt'tising  the  dcn.^ity  of  the  liquid  contents  of  the  cellfl  of  any  part 
of  tlie  plant,  a  flow  may  be  attracted  into  them. 

41.  Incrttl^  of  Cell-waits  in  TtltckncKS.  Up  to  a  4!»rtain  pointy  the 
walls  of  ci'llri  thicken  as  they  grow  by  the  incorporation  of  new 
matter  intentitidUy  into  their  eubstance.  AAer  atliiining,  for  the 
most  part  rapidly,  a  definite  size,  the  eell  ceases  to  enlai^e,  and  it5 
wall  no  longer  incorporates  new  material.  Some  cells  remjun  with 
exceedingly  tliin  and  delicate  wall-ii.  But  in  most  cells  that  make 
jmrt  of  tliii  permanent  structure  of  a  plant,  the  een-mcmbrjme  con- 
tinues to  thicken  long  after  it  has  ceased  to  enlarge.  Then  the 
new  matter  can  no  longer  be  Ineorjionited  witli  the  old ;  but 
the  thickening  is  now  effected  hy  ita  deposition  on  the  inner  sur- 
face of  the  ori^nal  membrane,  between  it  and  the  protoplasmic 


Blighdy  Bwcet ;  showing  that  a  tttwiX  qiwntity  of  sinip  hu  prwsed  through  ihe 
poi-ts  of  tlio  memtyrane  into  tl)c  water  wirtioat,  wliile  a  niitcJi  lai^jer  jiortion  of 
water  hna  entered  the  tulw.  The  water  wilt  eQntinno  tp  enter  the  tube,  and  a 
Finftll  portion  of  FJntp  (o  Iraru  it,  until  the  PoUitiyu  ia  rtduccft  to  thft  Fivmc 
strength  as  the  litjoid  without.  If  a  solation  of  ^um,  suit,  or  any  other  sub- 
•ttttioe,  he  tiiTipIoyefl  iriiitojid  of  sngnr,  ilic  same  rtstilt  will  tot*  pliwo.  If  the 
Mnic  Rfltitton  be  employed  botb  in  iho  rcsEii-]  itud  {lie  tulie,  no  tranKfcrencc  or 
chango  will  be  obsen'cd,  But  if  either  be  stronger  tlmti  the  odier,  a  circtilation 
will  be  eatahlisbcd,  nnrt  (he  stronger  flotution  wiii  increase  ia  qiaimity  nncil  tJwj 
nra  nuatn  the  satne  deiiMty.  If  two  different  solntioiiB  bo  employed,  ti,  for 
instanw,  iogar  or  gum  withiti  the  ttihc,  fltid  pota*!!  or  sotla  without,  a  drcultt- 
tion  will  in  like  rnnnncr  trike  phire,  the  prc|x>nil("niJiM?  liting  tottosrds  the  denser 
fluid,  and  in  a  di'frreo  projtortionntu  to  the  difTcrfni'i?  in  dunEiiy.  In^tciid  of  uni* 
mul  memhrAnci  s,ny  regotable  mattDr  with  line  ponC!*,  sucli  fld  n  (hin  picco  of  woo(l> 
01'  evctt  a  porO'tu  mixHnl  mbstanco,  may  b«  Hubstitnt^d,  with  the  same  ttsnlt. 
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[lining.  ETcry  degree  of  this  secoutlary  depasition  occurs,  from  « 
liglit  iiKirea^e  in  the  thickniiss  of  the  mcmbiiLne  to  tin?  Jilling 
«ijp  of  the  greater  part  of  the  cavity  of  the  cfll.  Any  liurd  woud 
fdmishes  illustrations  of  this.  Indeed,  the  difference  between  sap^ 
wood  and  heart-teood  iii  trees  is  principjtlly  owing  to  the  iiwrea-^e 
of  tlu9  deposit,  which  converts  the  former  into  the  latter;  a^  may 
be  seen  by  comparing,  under  the  microscope,  the  tissue  of  the  older 
with  tl>at  of  the  newest  rings  of  wood, 
lalten  from  the  same  tree.  Figisre^ 
19S  - 199  (iliow  this  in  a  piece  of  oidt 
wood.  Fig,  29  represents  a  highly 
magtiified  cross-section  of  some  wood- 
cell*  from  the  bark  of  a  Birch,  with  w  w 
their  calibre  Blraost  obliterated  in  this  way.  It  is  by  the  sjunc 
process  tliat'the  stone  of  the  peach,  cheny,  &o.  acquires  iw  cxtrtTne 
hudness.     Similar  Indurated  cells  of  the  eame  kind  ore  met  with 

even  in  the  pulp  of  some 
fruits,  »s  in  the  gritty  grains, 
wlijcli  every  one  ha*?  noticed 
in  the  fle^h  of  certain  peanj, 
eppedaJly  of  the  poorer  sorts. 
A  section  of  a  few  cells  of  the 
kind  is  repreBeated  in  Fig; 
27,  with  their  cayity  much 
reduced  and  rendered  very 
irregular  by  thia  iutemol  in- 
crustation. Similar  cpIIs  may 
be  found  in  some  partB  of  the  tissue  even  of  such  juicy  fruits  as  the 
cranberry  and  the  blueberry  (Fig.  28). 

12.  The  thickening  matter,  when  pure,  is  of  the  eiujie  iwiture  as 
the  original  memhi-nne  of  the  cell,  that  is,  it  consists  of  cellulo-t? 
(27).  But  with  this  are  tuingled  some  minend  malters,  —  smnil 
quantities  of  which  inu»t  needa  he  dissolved  in  the  water  whicli 
tlie  plant  imbibes  by  its  roots,  and  be  deposited  in  the  cells  of  the 

iDtonU  deposit.    38,  SUullor  «11«  foiiirJ  In  Uie  pttip  of  tht  liJ«»li*iTy  |T««eiiiJunj  ctfyw 
fc<»tnaj, 

no    29     Highlj  BiignUed  cTo«n-«irr|nfl  cf  »  bit  of  the  old  llbet  of  tbe  tmrk  t^  tJie  Bfaeh  j 
tbe  tabea  oeuly  SUail  witb  t.  dtpMit  at  totid  nutter  in  coacvntrir  Ittjem.     iFcton  Link  ) 

710   do.    Jlighljr  ratcnttlid  wood-»ll<  {trr-a  Id  tnuiKverw  uid  loDjriludlnkl  KCitott),  tarn 
tht  imC«f  th«  I^it  PMid;  fhotdDf  tin  tbrehciilDB  daptnlt  in  !«;«*,  Itnd  fOSHCODl 
I  or  pits,    (ftam  JuMlnif  mtua  Mlrh«|  ) 
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wood,  and  GspeciftUy  in  thase  of  the  leai'&s,  wht re  mucli  of  llie  water 
escapes  by  evaporation,  —  and  eometinwis  certain  coloring  matters 
aiao^  Euch  aa  give  the  diiFerent  tints  to  lieiirt-wo<x1,  &.c  Even 
when  purified  as  mucli  as  poi^aibtc  from  nil  admixture  of  foreign 
malcriala,  the  secondary  deposit  ia  said  to  differ  a  little  from  cellu- 
lose, or  original  cell-membrane,  in  containing  a  somewhat  larger 
proportion  of  Ciifbon  and  hydrogen ;  it  is  therefore  richer  in  corabu.^- 
tible  matter.  Forming  as  it  doea  the  principal  piirt  of  the  weight 
of  wood  (lignum) f  it  has  received  the  name  of  Lignim  (ako  that  of 
Scltro^en) ;  hut  it  is  only  eelluIo,^e  a  little  modified.  This  difltr- 
enoe  in  cherait-al  composition,  however,  shows  why  the  hmd  woods, 
such  Bfl  hickory  oitd  oak,  which  Abound  in  this  lignifled  deposit, 
should  be  more  valuable  for  ftiel,  weight  for  weight,  than  the  soft 
woods,  which  have  lilllc-  of  it ;  at  least,  when  the  latter  are  not 
charged  with  resinous  matter.*  « 

43.  The  seetion  of  the  wall  of  a  cell  thickened  by  internal 
depa>4it,  wlien  moderately  niagnificd,  commonly  appears  to  be  homo- 
geneous and  uniform.  But  under  a  high  ms^ifying  power  It  may 
often  be  distinguished  more  or  lesa  distinctly  into  successive  con- 
centric layers  (Ftg,  27-31).  However  this  may  be,  it  i-arel}'  hap- 
pens ibat  the  thickening  deposit  is  spread  evenly  over  the  whole 
inner  surface  of  a  cell.  It  is  corajnonly  interrupted  or  much  thinner 
at  fiome  plact^s,  so  as  to  give  the  diraiiiLshed  cavity  of  the  cell  veiy 
irregultu'  outlines  {ua  in  Yig.  27,  28)  ;  or  else  it  it*  wanting  at  cet* 
tain  email  and  definite  spota,  wliich,  being  more  transparent,  when 
looked  down  upon  from  the  outside  apptar  like  hole;*  or  porea  (Fig. 
32f  5C,  57)  or  .slits  (Fig.  58,  59),  according  to  their  ebapc  In  this 
way  are  formed  the  various 

44.  Markings,  of  Itic  Walls  of  Cells,  These,  whether  in  the  form  of 
bands,  spiral  lines,  dots,  or  apparent  pores,  all  aiise  from  the  unequal 


*  From  the  miuinrr  in  which  the  thrckcnin^  takes  place,  it  wonld  appear  that 
tho  inucmioat  InTcra  must  bIwrjh  to  the  most  n-Tcnt.  But  M.  Ti^l-wI  Iim  con- 
vinced himseir  tljut  tlie  primiii^  txll-mi'iBbratiu  sumctunc^i  prtxltitcx  a  xccondaTj 
ons  outiiide  of  itself,  bs  well  lu  on  the  inside,  so  tbnt  tUo  onelnal  c*ll-wall  U 
intetTiicdirite.  Am!  nlfio,  tlijit,  when  the  thickening  deposit  if?  wli«IIy  wtthlii  rliP 
primary  wa.ll,  the  inteimcdiBtu  Isyers  am  opcftsionBlly  secreted  iti  soniA  way  by 
the  outer  or  Inner  ones,  and  dicrefora  more  recent  tliiin  the  inner.  Unlikely 
*»  »U  thb  geenis,  M.  Trc'cal's  inveatif^tiona  are  entitled  to  gusat  att«ntiOD« 
lit!)  ctobomte  memoir,  upon  Secondary  Formations  in  Cells,  ia  publiabed  ta  ttu 
Arm^a  da  Scitnca  Natartdts,  itii  icr.  Vol.  IL  1854. 


HABKnroe  op  thb  "wails  o»  celi,b. 
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strfljulion  of  the  secondary  deposit.  They  are  portions  of  ihc 
f  Trails  wlilch  ore  either  thinner  or  thicker  than  the  rest.  These 
Imarkingj  display  the  greatest  variety  of  forms,  tniiny  of  them  of 
[eorpfl3sing  elegance.  The  principal  kinds  occur  with  perfect  iini- 
rfarmity  in  each  ppedes  or  family,  and  in  definito  ports  of  Ciio  plant ; 
rgo  that,  in  a  rauhitude  of  ca.'^es,  the  sort  of  plant  may  be  as  certainly 
'identified  hy  ihe  minute  sculpture  of  its  cells  slonc,  as  by  more  con- 
[Bpicuous  external  cluiracters.  They  are  pregerved  even  wiien  llie 
[.tissue  is  fbesilized,  and  the 
'ext*niiil  form,  with  every 
[  CHitward  api>earance  of  or- 
lization,  is  obliterated, 
iroug^h  thin  slices  and 
'other  contrivaiice^j  the  hid- 
den structure  is  revealed 
I  under  the  microscope,  and 
I  thda  the  true  nature  of  the 
eirtJh's  earliest  vegetation 
ittay  hti  often  siitisfactorily  made  oaL 
thb  way,  and  by  taking  advantage  of 
be  &ct,  thai  the  secondary  depwits  in 
I  Ihe  cells  con  lair  a  good  deal  of  mineral 
loatter,  which  is  left  behind  in  the  ashes, 
Professor  Bciiley  vse  able  first  to  dls- 
t  cover  vegetable  structure  in  anthracite 
:.*  The  simplest  and  commonest 
larMngs  are  those  which  appear  as 
jrea  or  holes,  but  are  really 
45.  PaU  or  Fttl,  such  as  those  on  the 
of  the  pith  of  Elder  (Fig.  38),  and 


*  8«e  Siiltm&n'a  Amenc&ii  Jounuit  of  Science  and  Arts,  New  Series,  Vol.  L 

tJO,  31-  Mji(;iilAed  cnm-wcrboD  of  ■  mull  fiortloii  of  hwt-irood  of  the  Ptkne-tna  or 
BattuQiFood  (Pk,luiuJ  occidentklU  |^  8S2.  A  <«<rred9pODdin[^  longltatUiial  MCtloti,  pomLlel  wltk 
til*  etrrjunfmiKV.  a,  Tiu)  ilottiKl  vMkIj  tianlr  ;  the  \(rmrr  tmclii  of  tbs  t»D  csUa  to  whfrh  tb« 
»n  tppaoiicd  atv  dirldEd  limgthirice,  kmu  ta  ihow  the  InvgaMrly  thkhoned  cBlibra  i 
■  MX*  BiMtly  eu'Un!,  ahcirlDg  tbe  dot*  :  in  tbe  crosB-Mntkin  the  eccaokiarjr  itcpcnit  ll 
I  to  lixm  indlctiiMi  tayen.  mi  wme  of  ttw  dotj  to  (ona  muils  of  lateral  conimaiiirAtlaiL. 
1  Aiwta :  tha  middls  one  Iv  Uh  ^)D^tDdl1ui  Mction  is  DbUtiuel^  Jointed,    f ,  HedniluT 


no.  SS.    pQrtloa  ot  toar  colli  of  tht  -waoij  tiiiue,  m-itb  hath  tnnrrfnip  ftad  lODgtRldlnal 

hlfhlj  BilitntAcd,  ibowjaj  (h«  cuval*  ar  deep  plLi  in  th«  th]rk«Di>i)  imilLi,  and  tfaclr 

la  nUolotiig  ccUa :  on  tiw  cron-netko  ttw  l%y«n  «f  d«porit  art  wan  pUloljr  rtdbl*. 
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upon  what  are  caU(?d  dotted  dueti ;  as  in  Fig.  33,  &,  nnri  Fig,  5fi,  57. 
All  mnrkingfl  of'  tliU  kind  are  thin  ^jwls,  whicli,  i'of  f otnt*  rea?sc>n, 
liave  not  purtiiken  in  the  gcnenil  thii:kening  of  the  walU  Although 
tliey  are  not  jjrimai-ily  pores  or  real  peribration-s  yet  they  often  be- 
come so  with  »ge,  by  the  destruction  of  the  thia  primai'j-  membrane,] 
after  tlie  tell  has  lost  its  vitnlily.  Fig.  32  shows  these  dots  on  the] 
wood-cells  ftnd  the  duetii  of  the  Plane-tree.  And  Fig-  33,  represent- 
ing fotne  of  the  wood-cella  more  hij^Ivly  magnified,  explains  their 
real  nature,  namely,  as  deep  pit^  in  the  thiek  wall.  It  will  be  seun 
that  the  pits  of  contiguous  cells  exaelly  correspond ;  showing  that 
th«re  is  nothing  aeddental  in  the  origin  or  the  arrangement  of  ihftjc 
markings',  Tiiey  are  miiniiestly  designed  for  maintaining  conuBuni- 
cation  between  contiguous  celU,  and  ibr  the  ready  convpyanco  of  the 
«ap  from  cell  to  cell,  notwitlMtanding  the  thickening  of  their  walk.] 
Of  Bimilar  nature,  alttiough  of  greater  ske,  are  the  eo-called 
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46.  Mm  or  Clrenlar  Markinp  of  Coniferotii  Wood  (Fig.  34  -  37), 

These  are  of  universal  occurence  in  the  wood  of  Pine?,  Fii*«,afid  all 
that  family  of  Coniferou,*  trees  j  and  sometliing  very  like  them,  if 
not  the  same,  occurs  in  the  Winter's-Bark  tree  (as  long  ago  shown 
by  Mr.  Brown),  the  Star-Anise,  and  even  in  the  Magnolia,  and  other 
aromatic  trees.  They  may  readily  he  seen  in  a  thin  Pine  shaving, 
taken  parallel  with  the  ailver-grain  i  for  in  the  Pine  family  they  are 
neaidy  all  found  on  the  lateral  walls  of  the  cells,  few  or  none  being 
visible  on  the  sides  which  look  towards  the  bark  or  towards  the 


FIQ-  84.  Pitt:*  pf  ft  Pla*  ih^vlng,  magnlflHl,  to  Aow  tia  iliici  or  thin  spoti  vbhrh  appoar 
Mi  iht  cell*  of  M  Cot)ir«nKui  whkI.    35.  A  npanta  rail  of  tb»  Alson,  mora  ■tniagly  mtgolfied^ 

FIG,  86.  A  rmmU  portioq  of  fi*e  wUl  of  Will Ut-Wo*  wood  mignltlHl;  aeen  bolh  In  tirnnf- 
T«no  mwl  loh^tuAilAl  »o«tlon.  o,  a,  (tiRs,  In  tmunne  wctloo  :  J.*,  dijra  u  looked  dowa 
npoD  in  lou^tudiiufrl  Tlcw, 

I'I<1.  ST.  A  bijctily  laigtiltlcd  toBMWwim  wm&im  of  oni  complatf  «(Md.««ll,  orauMelwl  trlth 
•dJaciDt  ttUs,  tnd  of  t  dl«  (o) :  after  ItohL 
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pith ;  while  the  fininllcr  dota,  of  the  ordinaiy  kind,  aa  on  the  wood- 
,  cell*  of  llie  PUne-trfti  (Fig.  32),  ar«  moit  abunduiit  on  the  sides  ibal 
look  towards  tlie  centre  and  the  circumferenL'e  of  the  tfunk.  The 
nature  of  the^^e  disc-like,  marking  i&  phunly  revealed  in  the  otcotn- 
pttiniiig  microscopical  disj^ections  of  White-Pine  wood  (Fig.  36,  37). 
Th«y  are  thin  plttcea,  which  have  not  received  the  tliickeniug  deiKwit 
.Uuu  has  lined  all  the  rest  of  the  calibre^  or  have  received  it  in  a 
ksaer  degree.  Those  of  contiguous  wooii-eells  alwaj's  estactly  cor- 
re^-pood, ju^t  iis  do  ther  smaller  tloLi  or  piu  of  ordinary  wood;  and 
the  two  cell-mcmbrune^  sejMiiratc  from  eatli  other,  each  being  some* 
wh^  CTrvfd  inward,  thu:;  leftving  a  lentieulHr  is[ii«ce  between  them, 
like  that  betweeu  two  wiitcii-glaijsts  put  {ogclher  by  their  edgc^. 

4T.  fiaadji,  fiiugs,  or  Spiral  Markings.  The^e  arc  mostly  definite 
portiofu  of  liie  wall  more  tliickened  than  the  resl^  H5  h  shown  by 
the  spiral  vesisel,  where  the  gecondnry  formiition  is  rcalrictcJ  io  a 
delicate  thread,  capable  of  being  unwound  (CO),  and  particularly 
by  the  remarkably  thick  plate  which  winds  around  in  the  celb  of 
certain  Cacti,  Hke  a  spiral  staircase  (Fig.  -12,  43)*  Ilie  jicconipuny- 
ing  figures  iilu:strate  various  forms  of  banded,  reticiLlatcd,  or  spiral 
markiogs. 


48.  When  the  primitive  walla  of  8«eh  banded  cella  remain  very 
Uun  and  delicate,  they  are  apt  to  beeome  obliterated  at  maturity, 
kaving   the   firmer  Jibrous   markings   m  sepanite   threads.     This 

fftO.  9L    A  cdl  of  Hm  pith  <rf  Etdcf ,  tnukcd  fHth  obU»£  dota,  whkti  «n  IhlD  plACea. 

tIB-  M'    €*Um  or  tile  iMTof  §>ptiiigiiiini,  or  Pcat-HiMi,  iiiiur](«<]  witb  a  iplnl  Dbn, 

no.  M  -  43-     ^pLnill;  tttmlrd  c«IU  from  apecl«  «f  Cactui,  n.flvF  ftrh1eld«iD 

Ft6.  M.    Ilaln  tiBta  tha  •»d-cwt  of  [Hpt«m»pChui  Hrep«iM  |  ODS  wltb  •  tplnl  bKad,  tha 

ailMf  irKh  *  Ml  of  Hop  4*«iiDf«l  W  tfa«  iamtr  aurfiue  of  Uie  tut«. 
no,  4£.    TIhviv  froni  tba  lining  of  tint  tnther  tit  CdbB*  icsnilcrD* ;  vtwn,  VtUB  OeOttta  waJli 

ef  tb*  «cQi  btitig  Kwu  oWtaiatvd,  notbtsf  tml  tlie dbr»u4  b«ntLi  with  wbJeh  thtj ««n  mfttknl 


■fem\. 
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occurs  in  the  tissue  that  lines  the  walls  of  the  anther ;  and  in  this 
way  the  spirally  marked  tubes  (called  JEIcUers)  which  occur  in  the 
spore-cases  of  the  Hepatic  Mosses  or  Liverworts  are  oonTerted  into 
elastic  spiral  threads.     Of  a  similar  nature  are  the 

49.  GelatinotU  Coill,  or  soft  spiral  threads,  such  as  occur  in  the 
hairs  or  projecting  cells  which  invest  the  coats  of  many  seeds  or 
seed-like  fiiiits,  and  which  when  moistened  often  uncoil  and  are 
projected  fi*om  the  bursting  cell  in  a  striking  manner.  When  water 
is  applied,  this  is  absorbed  by  endosmosis  (40),  the  gelatinous  threads 
swell,  burst  the  cell-membrane,  and  gush  out  in  the  form  of  imcoO- 
ing  mucilaginous  jGbres  or  bands.  Good  examples  of  the  kind  are 
furnished  by  the  seeds  of  Collomia  and  Gilia,  and  by  hairs  or  papillss 
on  the  seed-like  fruits  of  numerous  species  of  Senecio  and  the  allied 
genera.  Those  of  Ci*ocidium  project  a  thick,  mucilaginous,  twisted 
band,  in  place  of  a  thread.  They  may  subserve  a  useftil  purpose  in 
fixing  light  seeds  to  the  ground  where  they  lodge,  by  means  of  the 
*  moisture  of  the  first  shower  they  receive. 


Sect.  IIL    Op  the  Kinds  or  TsANSFOKaiATiONS  of  Cellulab 
Tissue;   viz.  Woodt  Tissue,  Ducts,  etc. 

50.  The  statements  of  the  preceding  section  apply  in  general  to 
the  cells  of  which  all  plants  are  composed,  irrespective  of  the  mani- 
fold forms  they  may  assume,  and  of  some  peculiar,  transformationg 
they  may  undergo.  Some  of  these  should  now  be  specified ;  as 
they  give  rise  to  kinds  of  tissue  so  unlike  the  ordinary  celioilar,  in 
outward  appearance  at  least,  that  they  have  always  been  distin- 
guished by  special  names.  We  allude  particularly  to  Woody  TKsstte 
or  Woody  Fibre,  and  Vascular  Tissue  or  Vessels,  of  various  forms. 
These,  although  formerly  regarded  as  of  independent  origin,  are 
now  known  to  be  mere  modifications  of  one  common  type,  the  cell, 
and  are  produced  in  the  same  mode  as  ordinary  cells.  So  all  the 
statements  of  the  foregoing  section,  in  respect  to  the  formation,  mul- 
tiplication, and  groMTth  of.  cells,  are  equally  applicable  to  these  also. 
Some  kinds  differ  from  ordinary  cells  in  shape  alone ;  others  result 
fix>m  their  combination  or  confluence.  This  is  shown  in  two  ways : 
first,  by  noting  the  intermediate  gradations  which  may  be  found  be- 
tween every  particular  sort;  and  secondly,  by  watchmg  their  de- 
velopment and  tracing  them  directly  from  their  earliest  condition,  as 


t-MA. 


cells,  to  the  peculiar  forms  ihey  isoon  a^isume.    In  enuroer- 
'  tlie  klmU  of  vegetable  tissue,  we  commence  with  cellular  tissue 
strictly  so  mlled,  or 

51.  ParfllfhyinQi  Tliis  is  the  distinctive  name  for  ordinary  mem- 
bnmou:^  cellulsir  tit-sue  in  general,  such  as  that  wliidi  foniia  the  pilli 
of  stems  and  (heir  outer  bark.  In  the  mcmt  restricted  application,  it 
belongs  to  sufh  li&>iie  when  composed  of  angdlar  or  polyherli'jil  cells 
(as  in  Fig.  1  -  3,  9,  &c*) ;  tlie  name  of  Mi^reHchi^ma  having  been 
proposed  for  the  looser  tissue*  (as  in  Fig.  7,  und  in  the  pulp  of 
leav&i  aiifl  fiuit,  genenilly),  formed  of  rounded  or  ellipsoidal  eells, 
that  is,  where  they  do  not  mutually  impress  each  oilier  into  plane 
fiices.  But  this  distinction  vanishes  in  the  numberless  intermediate 
states;  and  the  name  of  Parc7tcftyma  is  applied  to  both.  Tiiat  in 
wliich  the  wtdls  touch  each  Other,  moro  or  less;,  and  leave  inten'en- 
ing  spaces  where  the  ends  or  sides  are  rounded  off,  is  termed  by 
ScJileiden  incoinpkte  parenchyma  ;  and  tliat  in  wliieh  the  cell*  are  in 
perfect  contaet  on  every  side,  eompkle  parenchy- 
ma. Tlie  latter  is  rtffular^  when  the  cells  are 
dodecaliednd  or  eubieal ;  eiongated  or  prisnintjc, 
when  extended  longitudinally  j  and  tabular,  vlu'n 
cubical  cclb  are  much  flattened]  one  kind  of 
whiclv,  called  ibe  muri/orm,  because  the  laterally 
L-oropressed  eelLs  appear  in  the  magnifled  section 
like  courses  of  bricks  in  a  wall,  ia  seen  in  the 
Btlvcr-grnin  of  wood  (Fig-  192). 

52,  PrDScarbj'IHQ  is  the  general  name  for  tissues 
fonned  of  elongated  cells,  especially  those  with 
fjOLuled  or  o!ili*]ue  eitretnities.  Every  gradation 
may  be  traee<l  between  tbts  and  jjarent^hyniii.  As 
to  length,  such  cell*  vary  frora/w^iybrm,  or  spindle- 
ehajM'd,  only  tlirec  or  four  times  longer  llum  broad, 
to  tuinilar,  and  to  tulx's  so  long  and  naiTow  ihut 
they  are  commonly  eidled  fibres.  The  roost  char- 
acteristic form  of  proscnehyma  is 

5S.  Woody  Tissnc.    (Pkurenr/i^ma  of  Meyer  and 
ley.      Woody  Fibre   of  tlie   older   authors.) 
TooA,  which  niakea  up  so  large  a  part  of  trees 


\1 


PfO^  i6     Snm^  vDfid-c«lls  «f  the  FlAue-trvn  or  Buttonwoodl,   blghlj  tsngnfflcil:    A?  t^^ln 
tfH*  tn  Uie  ^ii,l!>^  jCFMkiug  like  )iolea  ;  cjn  ths  rigbt-tuLQit  Mt,  wbtte  tlm  waUa  i.n  cut  tbnugl^ 

tiion  (6)  an  mm  in  invdl*. 
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and  BtiniW,  and  some  pari  of  almost  nil  onlinorj  Lerbaccoui  plaa|%,i 
i*  Miuiling  in  Mo.ises  and  pituits  of  still  lower  grades,  such  i 
Lichens,  Sea-weeds,  and  Fungi.  TImt  is,  in  the  latter  there  is  no 
formation  corresponding  to  the  wood  of  liigher  plants,  altbmigh 
many  of  them  exhibit,  sit  lesut  in  certain  parts,  cclU  more  or  less 
elongated,  or  evun  dmwn  out  into  tubes  or  lioUow  fibres  of  gi-eater 
length  aiid  teiuiily  than  nre  those  of  ordiimry  wood  ;  guch,  for 
histance,  &a  tlie  interlarcd  fibrous  tissue  of  Lichena  (Fig.  2.5). 
Nor,  on  the  other  hand,  does  the  proper  wood  of  trees  (except  in 
llie  Pine  family)  consist  entirely  of  what  is  nnincd  woody  tissue, 
but  lias  some  other  sorts  vai'iously  intermingled  with  it.  Indfcd, 
there  lire  some  treejj  whose  wood  li  almost  entirely  eompoi-ed 
of  tnie  parenchjina,  or  of  large  dotted  cells;  while  in  stone-fruits, 
imd  many  like  cJises,  common  parenchymutous  cells  acquire  by  in- 
ternal deposit  (41)  a  ligneous  consistence,  ajnd  even  greater  liardnesis 
tlian  ordtniiry  wood  (39).  Nevertheless,  the  principal  and  eliaruc- 
teristic  component  of  wood  in  general  is  thick-walled  proaenclijiiia- 
So  that  tliit)  taked  llie  name  of  woody  tissue  even  in  tlie  Lurk  und 
leaves,  as  well  bs  in  the  trunk.  Fig.  32  refiresents  some  of  the 
various  elements  of  the  wood  of  the  Plane-tree.  And  Fig.  46  ex- 
hibits three  or  four  wood-ceUs  from  the  game  tree,  more  higlily 
magnified j;  the  two  right-hand  ones  cut  througU  lengdiwise,  and 
one  of  these^  at  the  upper  en<^  witli  &  piece  of  tmother,  abo  cut 
across,  1o  show  the  thickness  of  the  walU. 

54.  Tliis  and  tlie  following  figures  likewise  show  how  the  wood- 
cells  are  as  it  were  epliced  together,  overlapping  one  another  "by 
their  tapering  ends.  Forming  wood  consists  of  oblong  or  prismatic 
cells,  with  thtfir  ends  nearly  squai'e  or  merely  oblique :  as  these 
young  cells  lengtlien,  the  ends  become  more  oblique,  and  push  by 
each  other,  or  become  wedged  together.  The  wood-celLt  repre- 
sented in  Fig.  46  are  about  jttVu  **'  **"  i"'^'^  "*  diameter.  Those  of 
our  Linden  or  Bass-wood  (a  few  of  which  ore  ebowa  in  Fig.  &0,  51) 
are  rather  larger,  but  not  more  tlmn  yjtj  j  of  an  inch  in  diameter.* 
Their  size  varies  in  different  plants  almost  as  much  afi  oiMlinary  cells 
do,  but  they  are  usually  much  smaller  than  parenchyma,  e^tpedally 
in  herbaceous  pliintj^.  Perhaps  the  largest  are  found  in  the  Pine 
family,  where  tliey  are  of  a  peculiar  sort,  and  are  often  fts  touch 


*  Liodlej  states  dmt  the  woody  tabea  of  th«  Linden  are  u  roiich  *a  ^^^  of 
u  iafh  in  diiunttcr  ;  but  I  fiiid  noni;  ot  Anything  Ukc  t!ik  siu. 
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ii>l4tf  or  jJu  of  an  inch  in  diiinu'ter.  Tlie  density  or  claseness  of 
gnln  in  wotxl,  however,  doe^  not  depend  so  much  on  the  finenesa 
of  the  wood<elb  fu  upon  the  thickn^^s  of  their  wall&  This  is 
much  greater  in  proportion  to  their  diameter  than  in  ordinary 
parenchyma,  and,  wilL  rheif  &leiideme?;s,  and  their  very  coinpac^t 
iirtftngf^ment  into  thrcftd.^  or  ma.ai9€a  which  run  lengthwit^e  through 
the  stem,  conspires  to  give  the  lougbness  and  strength  which  chaKH;- 
tcrize  ti»Oj.e  paxt3  in  wliich  itiia  tissue  iiboimd.^.  In  old  wood  oi'  the 
iuirder  kindi^  the  walk  of  the  cells  become  so  thick  as  ftlmu^t  to 
obliterate  the  calibre  (Fig.  198),  The  thickening  is  generally  unl- 
rcirm,  giving:  rise  to  no  jnarklngs  eX(>opt  the  pits,  or  801*11  thin  spot,-*, 
already  described  (45),  which  appear  like,  porcji.  These  are  of  vary 
p^nenil  occurrence,  and  an;  rearlily  seen  in  the  wood  of  the  Plane- 
trt-e  (Fig.  32,  o,  46).  Msirkings  of  thifi  kind  am  most  conspicuous 
in  tiie  DifcJtearinff  Woody  Tissue  ( Glandular  '  Woody  IHiSue  of 
Lindley)  of  the  Pine  Family,  the  nature  of  which  has  just  Iweii 
expUiiiml  (40).  On  account  of  their  markings  and  their  unusual 
me,  and  beeausc  in  the  Pine  family  they  taake  up  the  wood  without 
any  ndmlitliire  of  ducU,  these  pecu- 
liar *\'Ooil-«rll»  Iisive  been  tliought  to 
be  mthrr  n  li>rm  of  vuiicular  tisiviie. 
But  iji  !!»•►  Stflr-Ai]i«c  much  the 
SBtne  kind  of  marking  is  found  on 
uiidoubtcilly  gv-nuinc   woody  tissue 

Fig,  47).  Jn  iho  Yew,  on  the 
jcr  hmid,  where  the  disca  are 
If,  di>!icatp  spiral  tnajking.^  appear 

■"ig,  48).  fhowinj;  u  transition  bc- 

rwJ»  the  ptx>per  woody  and  I  he 
Vix^fular  tissues ;  as  is  ^cen  by  eom- 
parin;jr  (lie  figure  with  that  of  a 
>]iimlly  tnarked  duct  of  Btws-wood,  "  " 

iVi'^-  50,  (J..     Here  the  thickening  depo.^it  is  in  two  successive  and 
*ai.'«.'iimilttr  layer* ;  the  fii^t,  with  circular  vacuities,  forming  the  dm\i^ 
while  the  seeond  or  innermost  bears  the  spiral  markings. 


f  to.  41.     M>ci>IS*d  *ood;  Umiu  of  nikditiii  FlmitLtuuBi  {ktbgleudlnki  vtaw),  mufcttd  with 

)kb»  data,  UM  tlu  dlitn  on  Uh  wDOA-aiiU  of  tbc  Fto*  fiuiltr. 

f  10.  il     lt»|iilflMl  mooij  tiMoa  from  tbe  AmsrkvB  Ytv  (ton^^totio*!  f(««),  «»>)«  oiU* 

i  dtiWmlr  rp'uti  linu  aalf  ;  MUn*  itUKilng  the  diie-Qks  muklaei  or  dvb  ot  onttnarf 

I ;  tad  «tll«i«  wItJl  Itotk  kiait  or  "■"•*'"§*     Acnaa  th*  bu*  ii  uma  k  imrUou  ot  » 
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•''5.  Bast  Tissue,  or  Woodtf  Tmm  of  th«  Lib&r.  The  bagt  or  ban, 
^rous  inner  bai%  or  liber,  as  it  is  variously  termed,  of  those  plants 
^ «         so  St  that   hiive  a  true  bark   sepat-jible  from 

the  wood  of  the  stem,  usually  cooslatf  of 
or  contains  much  longer,  Tcry  thick-siiJetl, 
and  loughcr,  but  more  soft  and  flexible 
cells,  than  those  of  the  wood  itself.  The^e 
properties  are  **  probably  given  them  that 
they  may  pjosiiesd  tJie  tfrength,  combined 
with  flexibility,  which  their  position  near 
the  circumference  of  a  hitmcli  renders 
nec5es>sary."  T!ie?;e  especiiilly  adapt  ihem 
to  the  useful  pui'jioses  they  so  largely 
subserve  for  clothing  and  cordage.  The 
textile  fibred  of  flux,  hemij,  &c.  arc  all  tle- 
rived  from  this  woody  tissue  of  tlie  bai'k, 
separuted  from  the  brittle  cells  of  the 
wood  itself,  and  freed  from  the  surround- 
ing tliin-b'idc'd  parcndiyina  by  jnacera" 
tion  (wliich  Boon  decomposes  tlie  latter) 
and  by  mecJianical  mwans."  Tlio  length 
H    Vl  ill         °^  bjvst-cells  as  compared  with  wood-oella 

h  exeniplifitnl  in  the  accompanying  figures 

of  the  two,  from  oitr  Basawtiod  (Fit*.  43 

H  -       -51).    The  difference  in  the  thickness 

^f  tliQ  wails  in  this  case  ia  alMJ  pieat;  the  celld  of  the  soft  wood  ha%-- 

ing  rulhtr  thin  Widk  even  when  old  (Fig.  52),  wliile  ihase  of  ihe 


*  Oatton  dLfTcrs  from  Imen  in  mfwr  rcBpccts,  and  is  of  »■  very  difl«n:nt  origin. 
It  coDsist«  of  liuJrci',  or  latig  ctibultir  cellf,  {rroviing  on  Uie  eichiiI^  o(  tlic  plant. 
Ttirese  have  vciy  thin  wall*,  "wltkli  colltiprio  so  Hmt  tlic  tube  flutteiu,  and  tltcn 
twi»n  fipimlly,  wliich  giv<»  thcni  a  pCL'uUar  aclaptntiua  to  In  span,  or  dnwn  out 
together  by  torsion  into  it  threiid,  wiiiticnoit*  fliirt'S  thus  moderately  ctm^ng  to 
each  othur  ns  they  ure  drawn  out.  But  thuy  have  noi  siieh  thick  and  tongh 
walls  as  Itber-cdla  i  so  a  cotton  rubric  i»  not  so  beary  nor  eo  durabte  t&  llnou. 

TTQ.  40.  Os«  Vit«t.<¥l1,  mi  port  of  iinDt.her,fnnu  the  itak  of  Amer(»D  n>«nrn(K|.  fift, 
Bene  wmdy  tl«hi«  fpnin  the  vncd,  of  tl»  tnnir,  «ltli,  a.  upper  mtt  of  »  •piriUy-miirkiHl  ^Oft. 
M.  A  ■rpamte  cell  tirim  tbe  ir<tod.     All  tnufnlQeil  do  the  nun*  dt|;i«*. 

I'ICt.  £3.  TrKtinrt^ive  pectiaD  of  Miin«  «ciQd*f«]1«  «t  th«  UvmwDiA,  highly  magnlfled.  $3> 
FlmlliiT  Mi.'fion  of  ronif  bi't-trvllF  tnsn  the  bnrtc  of  the  name  t™e,  effo^ly  magnltlsd, 

f  H).  M,  !>5.  Eiulji  of  ba4t-e«Uf  from  the  bu-li  of  tba  tekUiei^wood  (SAit*  ptlatt*it\  mH" 
■ita<!4. 
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ba*t  (Fig.  53)  are  so  extremely  tliick-waUed  as  aTmost  to  obliterate 
llie  CjiTtiy.  The  disunjporlion  in  lengtli  is  plil!  greater  in  our 
L^!atliei--wot>dt  wliidi  Juh  a  bark  of  extraordinary  tougliness,  ustd 
for  tfaoitgi^  while  tlie  wood  is  very  brittle  and  tender.  Its  fajtillary 
basl-cells  mfjosure  ftom  ao  elgluU  to  u  sixth  of  an  mt-h  in  Ipnjj;lli, 
with  ail  avL'tiigH  diaiufter  of  ^^k  of  an  inch  (*o  that,  if  the  whok" 
len^Ji  of  a  cell,  magr;ilieJ  tm  in  Fig.  54,  55,  were  given,  llit'  jignrt- 
would  be  from  a  foot  to  a  foot  and  a.  half  in  lengtli) ;  wliilf  iIiojl^  oI' 
the  wood  itaolf  are  only  tlie  hundredth  of  an  inch  long.  Among  the 
baal-cella  are  found  the  longi.'ist  ecll*  whitli  occur  in  any  tissue.  Still 
the  indiv'idual  celb  are  hj  no  means  absolutely  so  long  as  they  we 
supposed,  and  have  sometimes  been  stated,  to  be.  Few  are  of  such 
length  Qi  thoue  of  the  Leather-wood,  above  mentioned.  Accordinor 
to  Mohl  (BoL  Zeil.  1855,  p.  876)  there  are  few  [tlaiuls  in  which 
they  exceed  the  twelfth  of  an  inch ;  but  he  hm  found  diem  an  inch 
long  in  Fkix  and  in  our  conunon  Milkweed  (Aaclcpiaa  Cornuti),  and 
somewhat  longer  in  tlio  Nettle. 

56.  Woody  tissue  runs  lengthwise  through  the  stem,  root,  or  other 
organ;  hence  it  is  Rometlnies  duj^cigniited  n&  Longitudinal  Tissue,  the 
Vtrtical  or  Lon^ludinal  Systfim  of  die  stem,  &e.  It  shares  tius 
ilame,  however,  with  i^me  other  forms  of  tisauo  which  accompany 
it,  puriicularly  i^n  the  wood.  The  cells  wlijch  comjxwe  it  agree 
tn  exhibiting  markings  of  some  kind  on  their  walls,  and  in  being 
larger  thaii  thoae  of  woody  tissue ;  they  are  all  mope  or  less  tubulaj*, 
or  conspire  to  form  tubes  of  considerable  lengtli,  and  hence  they  haTs 
_aU  been  combined,  in  a.  gent'fal  way,  under  the  name  of 

67.  Tmrtilar  Tissue  or  \tm\i.  Not  to  be  niidled  by  the  name,  it 
sliould  be  reraembei-ed  that  these  so-called  vessels  are  mere  modifica- 
tion.'! of  cellular  tL^ue,  and  are  wholly  unUkc  the  vein:;  and  arteries 
of  animals.  It  is  much  better  to  call  them  ditctSf  a  name  appropriate 
to  Uieir  nature  and  office,  and  leading  to  no  false  inferences.  TTieir 
true  niuure  is  most  readiEy  shown  iu  tlie  loi^est  and  most  conspicu- 
OQs  kind,  one  winch  often  exhibits  unequivocal  indications  of  it9 
cellular  origin,  viz. 

58.  Daltlil  DuttS,  called  also  Pitted  or  Vasiform  Tissue,  BotkreTi- 
cftynta,  &C.  (Fig.  56,  57).  They  have  likewise  been  termed  Porous 
CeJh  or  Porous  VesseU ;  but  the  nuineroue  dota  that  clmraetcrize 
them  are  place^t  which  have  not  betm  thickened  in  tfie  manner 
already  expltuned  (41,  44),  and  not  perforations,  except  in  old  ceUs, 
where  the  primary  membrane  may  be  obliterated.    Sometimea  they 
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are  oontinuous  tubes  of  considera!)Ie  length  (Fig.  67)  ;  but  occasion- 
aHy  they  exliibit  cross-linos  at  certain  intervals,  plainlj  stiowing  that 
Uiey  are  made  up  of  ft  row  of  cells  placed  eiid  to 
end,  mid  becoming  a  fnbe  by  ihc  obliteration  of  tiie 
intervening  partitions  (Fig.  5<j).  In  Fig.  32  some 
dotted  ducLs  (one  of  ihcra  osldbitiag  oblique  purti- 
tions  or  ends)  are  shown  in  place  among  the  woody 
tissue.  It  is  in  the  wood  that  they  coinniouly 
abound  Being  of  grea^r  calibre  than  any  other 
cells  or  vessels  found  there,  they  form  the  pores  so 
conspicuous  to  the  nuked  eye  on  the  cross-section 
of  many  kind:5  of  woo<I,  sudi  as  of  Oak,  Cliestnut, 
**  "  and  Mahog^iny,  as  well  as  the  line*  or  channets 
eeen  on  the  longitudimJ  section.  Their  &ize,  compared  M'ith  that  of 
the  wood-cells  in  the  wood  of  the  Plan(2-tree,  is  shown  both  in  longi- 
tudinal fuid  transverse  section,  in  Fig,  31,  32. 

59.  St^alarifonil  Ducts  (Fig.  58,  59),  differ  from  dotted  ducts  only 
in  the  form  of  the  markings,  the  thin  spota  being  transversely  eloa- 
gated  instejid  of  circular,  and  nppcaring   like 

cross-bars,  which  have  been  likened  tg  the 
rounds  of  a  ladder,  whence  the  name.  Thia 
18  the  more  striking  when  the  duets  are  pris- 
matic (by  mutual  presRure)  and  the  cross-bars 
occupy  nearly  the  whole  length  of  eaiih  side,  aa 
in  Fig.  68.  Ducts  of  this  &ort  alround  in  the 
etems  or  stalks  of  Fems.  The  markings  are 
oAen  spiral  in  their  arf angement  $  as  is  ehown 
in  Fig.  5!>,  by  the  way  the  duct  tears  into  a 
band.  Ducts  of  this  and  of  the  foregoing  eort, 
where  the  markings  are  thin  places,  have  been 
named  by  Momen  and  Lindley  Hothrencfiffma, 
meaning  pitted  tisfiue.  **  ** 

60,  Kcttculatcit,  AnnDlor,  and  Spiral  Dnets  (Fig.  60-65),  on  the 
other  hand  (called  Tr(iche<s,  fi-om  their  resemblance  to  tlie  windpipe, 
or  Hither  to  the  traoheifi  or  air-tubers  of  in.'^ccts),  have  been  distin- 
guished by  Morren  and  Lindley  under  the  general  name  of  JVocAen- 
chjfma.     In  these  the  injirkings,  nt  leiu^t  in  most  cases,  are  thicker 

FlO  lA  ]>cirtlQn  of  Knotted  4or(  ttaok  th«  Vina,  cT^deiiCIjr  tsoAt  up  of  »  Mrfa  of  ihoit  eaUa. 

no.  St,  P&rt  of  k lOlfcUer  doited  duct,  thowipf  ud  appnuADCv  Of  kncL  tompOeitlOii. 

FIO.  5S^  Gcalulform  d(U!taof>Ferti,  npdered  ]}rlj<put3G  b]r|D0.tiulpr«i»vi« 

no   G0  Similar  doct  of  a  TVn,  loni  Into  %  Wfin^  taod. 
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than  the  rest  of  the  wiilT-     They  are  elongated  celU,  or  tubes 

filmed  by  the  canfluence  of  several  celb  into  onej  with  the  delicate 

wftlb  Blrengthtneil  hy  the 

deposition   on    their    inner  ^       ^ 

^urfa(?e    of  aclditionsil    miw 

lerial,  in  the  form  of  iMind.", 

^ontetimes    branching    and 

forming  network   (the  Re- 

tieulaitd  durf),  aa   in    the 

middle  flrf"  Fig.   60,  or  of 

rings    fthe   Annular  dvct), 

33   iu   the   middle   of  Fig. 

||],  or  of  ft  eontiniious  t^pi- 
thrcjv!  (Fi».  62,  63),  or 

n  number  of  such    threads 

(Fig.  64),  Unia  forming  the        "         «  *<  «  «' 

Spiral  dttct  or  Spiral  vesseL     Tlie  coik-d  thrf:iid  hai*  been  generally 

thought  to  be  golid.     But  Tri^^ul,  in  a  memfiii-  iilrcndy  lei erred  to 

(42,  note),  insists  that  it  is  hollow,  and  it  reully  appt'iira  to  be  so  in 

tlie  thick  threads  or  bands  of  certain  cells  in  the  wood  of  several 
t  i  r  d  *  ports  of  CttHup,  such  (IS  nru  shown  in  Fig.  40-43, 
which  are  well  adapted  for  the  investigution  of 
this  point.  In  the  true  Spirni  Vessel  the  fibre  is 
so  strong  and  tough,  in  comi>arii^on  with  tlie  deli- 
cate membnme  on  which  it  h  dt'imsited,  that  it 
may  be  tom  out  and  uncoiled  wht-n  the  ve.<5s«l  ia 
pulled  asunder,  the  cell-wall  l>eing  destroyed  in 
(he  operatitin.  This  is  seen  by  breaking  almost 
any  yoimg  shoot  or  leafstalk,  or  tlie  loaf  of  an 
Amarjdlis,  and  gently  separating  the  broken  ends  j 
when  th«."  uncoiled  threads  appear  to  the  nakeil 

FIO.  00.  A  paTHoD  of  a  duet  fTom  the  leanitilk  of  Celtry  \  Om  lower  patt  Mnlikr ;  (ha 
lai'Idk  rttirtUaUd,  and  ttw  tbT«ad  at  t>l«  upp«T  iwrt  broken  up  lato  BbDrt  pkcei.  ' 

PtO.  01  Duct  from  ths  Wild  Baliam  or  J«wel<waea ;  the  c«Ui  of  tbi  tlinad  dUtaoli ;  » 
ponloa  tanaJng  ■eparnt*  riDgft. 

tia,  St.    A  dm  pie  iplnl  mn),  Wni«£T«M,  wicb  tbo  tknwl  uacoUlog. 

no.  tt    Two  titch  T«»cli  joined  *i  their  pdiat«i  ev trcmltip*. 

no,  9i     A  (otnpoand  iplnJ  TeitMl,  portlT'  imco11«il,  rroiti  Uto  Bnmna. 

Ftf  i.  05.  A  bundle  c^f  «pTi»l  iloiU-  (nun  the  item  vf  fritictf'*  Fmtber  (Polrgonuni  oriental*), 
aagatied  :  4^  on*  MtnpOfwJ  of  ibnrt  titlli  aad  <rltb  the  fiifit*  cloMly  eolle4 :  tlw  aeit,  t>,  \m 
tmpaivi  of  ibiicb  lODgEr  jolnta,  and  hai  n  rerj  tooae  coil :  e  i«  ibart-Jcdnted,  and  tbe  Bt^K  of 
the  kxat  BoU  la  aceuti>Aallr  totkmi  :  il  and  c  abi>w  no  appannncc  of  JcdnU  Pr  partltlocu,  ujd 
llw  tunM  «r  tlM  #piiral  Ulnw  u«  ittU  num  i«iiiot«. 
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eye  like  a  jSne  cobewb.  In  stems  furnished  with  pith,  the  spiral 
vessels  usually  occupy  a  circle  inunediately  around  it.  They  occur 
also  in  the  veins  of  the  leaves,  and  in  all  parts  which  are  modifi- 
cations of  loaves.  More  commonly  the  coil  is  formed  of  a  single 
fibre,  as  in  Fig.  62,  G3 :  it  rarely  consists  of  two  fibres ;  but  not 
uncommonly  of  a  considerable  number,  forming  a  b:uid,  as  in  Fig. 
04.  Spiral  vessels  of  the  latter  kind  are  to  be  found  in  an  Aspara- 
gus shoot,  and  are  finely  seen  in  the  stems  of  the  Banana.  From 
the  IVIu.-'a  textilis  of  IVIanilla,  of  the  same  genus  as  the  Banana, 
these  cobwebby  fibres  are  said  to  be  extracted  in  large  quantities, 
and  used  in  the  production  of  the  moat  delicate  of  textile  fabrics. 

61.  True  spiral  vesi^els,  capable  of  uncoiling,  occur  in  all  plants 
of  the  higher  gradts,  but  only  in  particular  parts.  liCticulated  and 
aimular  ducts  abound  in  most  herbaceous  stems ;  and  every  transi- 
tion may  be  detected  between  the  various  kinds.  Fig.  65  shows  a 
number  of  variations,  such  as  may  be  seen  at  one  view  in  the  stem 
of  a  Polygonum.  Some  have  the  fibre  closely  coiled ;  in  others  the 
turns  are  distant.  Some  are  simple  tubes,  and  apparently  formed  of 
a  single  elongated  cell :  others  show  cross  partitions,  or  vestiges  of 
them,  and  so  are  made  up  of  a  row  of  cells ;  and  if  these  be  com- 
pared with  Fig.  39  -  43,  &c.,  it  will  plainly  appear  that  ducts  of  all 
sorts  are  only  a  modification  of  ordinary  cells.  Even  the  longest 
are  of  no  great  length ;  very  rarely  are  they  above  half  an  inch 
long ;  and  they  terminate  by  closed  ends,  hke  all  other  cells ;  the 
termination  being  either  abrupt  or  more  commonly  conical  or  ob- 
tusely pointed.  In  young  parts  the  ducts,  like  other  cells,  contun 
liquid,  the  ordinary  juices  of  the  plant:  in  older  stems  they  are 
filled  with  air,  except  when  the  whole  tissue  is  gorged  with  tae^ 
which  then  finds  its  way  into  these  also. 

62.  Interiaced  Fibrillifonn  Tissaei  Thia  is  quite  as  distmct  fnmi 
ordinary  cellular  tissue,  and  as  worthy  of  a  special  name,  as  any  of 
the  kinds  already  described.  It  is  the  more  worthy  of  notice, 
from  its  near  resemblance  to  some  forms  of  animal  tissue.  It 
consists  of  very  long,  much  attenuated,  simple  or  branching,  fibre- 
like  cells,  or  strings  of  cells,  inextricably  entangled  or  interwoven 
without  order,  so  as  to  make  up  a  loose,  fibrous  tissue.  It  is  prin- 
cipally met  with  in  Fungi,  Moulds,  &c^  where  the  cells  are  ex- 
tremely soft  and  destructible ;  and  in  Lichens  (Fig.  25),  where  it  is 
dry  and  much  firmer.  A  remaining  and  a  very  ambiguous  element 
of  vegetable  fabric  is 
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A.. 


Idtidfcrtini   Th^ne.     (Vessels   of  On  Latex  or  JHUky  Juiee, 
^nrn^hi/ma  of  Morn-u  nnd  Lindtry.)     This  consists  of  long^  and 

iirre^liir  bramching  tubes  of  pns^Ri;*??,  lying  in  no  definite  position 

[with  respect  to  other  tissue,  and  when  young  of  such  extreme  tenti- 
Jly  (their  avi-Tu^i  flisiinoter  being  less  than  tlio  fourteen-hundredth 
of  an  ineli)  ami  of  swi'li  trans- 
parency tlmt  iliey  arc  hardly 
Tidble,  evfn  under  powerfiil  mi- 
crtwciopyji,  t'Xffiit  by  purtieular 
ituuiipiilation.  But  their  older 
Irunks  are  larper  and  more  evi- 

l  dent,  when  gor^ri^'d  ivilh  ilie  Itiilky 

[cr  other  epecial  juices  which  it  la 

I  ihdr  ofRce  to  contain,  and  when 

[their    pidei^    are    tliickened    by 

ihc  deposiiion  of  such  mutters.  "  " 

r  Anotlier  peeitlinrily  is,  that  they  anastomnse  or  ittoseutatej  forming 
A  «>rt  of  network  l)y  the  union  of  their  branches,  60  that  they  freely 

I  communicate  with  each  other.     In  this  respect,  as  well  probably  a^ 

lin  the  modi;  of  their  formation,  they  resemble  the  veitisi  of  auimalA. 
Bal  their  brarieh»?a  do  not  proeeed  fmio  larger  trunks*  and  in  turn 
iividc  into  jimiiller  braufhleta.  They  men;ly  fork  and  Inosculate 
here  and  there,  the  branches  being  commonly  as  large  as  the  trunk 
before  division.  The  articulations  which  they  often  present  (as  in 
the  upper  part  of  Fig.  67)  would  seem  to  prove  that  they  are  (brmeil 
by  the  eouHuencu  uf  eylindi'ical  cells*.  It  is  altogether  tnosl  probable, 
however,  that  they  are  not  compoticd  of  cells  at  all ;  but  are,  at  first, 
mere  pft.*Ksiges  in  (hu  intercellular  &pac<'s,  whieh  in  time  arc  bounded 
by  walls  fonncd  by  depo;^itioii  from  the  contained  fluid.  Schultx, 
who  diseoven?d  tliese  peculiar  vesiscls  and  gave  to  ihem  their  present 

I  name,  deserilxis  a  regular  circulation  of  the  juice  they  contain; 
■which  would  nudtc  thcin  still  more  analogous  to  the  vesseU  or  veins 
of  animals     But  this  has  been  shown  to  have  no  real  existence. 

r There  is  merely  a  mechanical  flow  from  nny  part  under  pressure,  or 
towards  a  place  from  which  the  latex  is  escaping,  a'*  from  a  wound. 
Laticifcrouti  vcAsek  occur  in  tlie  bark,  eHpecially  in  the  liber,  in  the 

I  leaftftiUk.%  and  in  the  leaves,  cc^pecially  of  tlio^e  plants  which  have 
I  milky  juice. 

7IQ.  «     VctvrU  t>t  Uu!  lalcx,  mBlfjtns  umaag  cellular  tifnw.  In  tlw  JTuidallmi  i  tod  6T, 
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64.  All  the  different  kinds  of  tissue  that  enter  into  tlie  composi- 
tion of  the  plant  have  now  been  described,  and  all  (excepting  the 
doubtful  latex-vessels)  referred  to  the  cell  as  their  original.  Every 
plant,  or  each  organ,  consists  at  first  of  one  or  more  cells  of  proper 
cellular  tissue.  In  many  of  the  simpler  vegetables,  the  cells  multi- 
ply in  this  primitive  form  solely ;  and  the  fully  develo^x^d  plant  con- 
sists of  parenchyma  alone.  But  in  all  plants  of  the  higher  grades, 
some  of  them  early  assume  the  forms  of  wood-cells  and  of  ducts. 
These  modified  cells  always  lie  vertically  in,  or  conspire  to  form, 
bundles  or  cords  that  run  lengthwise  through,  the  stem  or  other 
organ  they  occur  in.  They  are  associated  with  each  other,  and 
together  make  up  the  -woody  parts,  as  in  the  wood  proper,  in  the 
liber  or  inner  bark,  and  in  the  fibrous  framework  of  the  leaves. 
Although  the  various  kinds  exhibit  transitions  tlirough  every  man- 
ner of  intermediate  forms,  the  whole,  taken  together,  compose  tissues 
which  are  almost  always  manifestly  different  from  the  parenchyma 
in  which  they  are  imbedded.  It  is  convenient,  therefore,  to  give 
them  a  general  name,  and  to  denominate  them,  from  their  position, 
the  Vertiad  or  Longitudinal  Systemy  or,  from  their  nature,  the 
Fibro-vascular  or  Woody  System ;  in  contradistinction  to  the  Hori- 
zontal or  common  Celhdar  System  of  the  plant,  consisting  of  paren- 
chyma alone. 

65.  Interccllnlar  System.  The  only  exception  to  the  statement 
that  all  the  vegetable  tissues  are  formed  of  ceUs,  is  that  of  the 
fo-called  vessels  of  the  latex,  which,  according  to  the  view  now  best 
supported,  are  a  secondary  formation,  resulting  from  the  transuda- 
tion of  peculiar  assimilated  matters  into  the  interspaces  between  tha 
cells ;  and  are  therefore  rather  to  be  classed  with  other  receptacles, 
canals,  or  intervals  that  are  found  among  or  between  the  cells. 
Some  of  these  are  accidental,  or  at  least  fare  irregular  and  indefi- 
nite: such  are  the  Intercellular  Spaces  or  Passages,  left 
when  the  cells  are  not  in  contact  throughout..  Of  the  same  char- 
acter are  the  lai'ger  and  irregular  spaces  in  the  lower  ^4ratum  of 
the  tissue  of  most  leaves  (Fig.  7  and  Fig.  221),  and  wliich  form 
irregular  winding  passages  through  which  the  air,  admitted  through 
the  stomates  (70),  freely  circulates. 

66.  ii^Pas80gCS,  however,  are  not  always  so  irregular.  Tlie  stalks, 
and  oflen  the  foliage  also,  of  aquatic  and  marsh  plants  generally 
abound  with  regular  air-chnnnels,  of  much  greater  diameter  than 
the  cells  of  the  tissue.    These  air-passages  are  symmetrically  ar- 
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Tiuigeil,  and  are  115  elnlwirntdy  constnictcd  as  any  proper  organ  cjin 
be.  Tliej'  are  built  up  of  cells  m  m  niiinncr  which  may  he  compared 
'to  a  stack  of  flues  or  chimnr-ys  built  of  brick  :  llify  are  cou strut ctod 
"lipcm  ft  uniform  plan  in  each  species,  and  ftre  evidently  essential 
,  parts ;  pliints  whifh  priw  in  water  requiring  a  full  supply  of  air 
in  thfir  interior.  Fig.  68  shows  some  of  thci-e  ixir-passagcs  in  the 
Jower^talk  of  Colla  ^tliiopicii. 


C7.  RcceptaclcJi  o(  Special  Seeretiflns.    These  ari&e  fj-om  tlie  fxuda- 

tion  of  the  proiM^r  juices  of  the  cells  into  interedliiliir  pa'^i^nyts, 
whicJi  are  dis.tetideJ  by  the  accumulation;  or  from  tbe  obliteration 
of  contiguous  cell?,  so  as  to  fonn  cavities  of  considerable  eize.  Sneli 
are  the  tur[>enttne-canfll9  of  the  Pjuca,  &c.;  the  oiK^ells  of  tlie 
fruit  of  the  Umhellifersc,  and  thoue  in  the  rind  of  the  orange  and 
lemoQ ;  the  latc'x-t^analii  in  Sumach,  &c.  Intt^rnel  Glandt,  such  or 
iLose  which  form  the  translucent  dots  in  the  leaves  of  the  Orange 
and  ilyrtie,  are  little  clut^ters  of  celli?,  filled  with  essential  oil. 

C8.  Epidermal  Syslcm.  In  most  plants,  except  of  the  lowest  grside^i, 
and  those  vrhiL-h  grow  under  water,  the  superficial  layer  of  cells  is 
diflcretit  from  tlie  rest,  nnd  Ibnns 

69-  The  Epidt^nnili  or  hkin  of  the  plant.  Tliia  consists  of  one  or 
more  laj'ers  of  empty  thiek-waUed  celb^  cohering  so  fis  to  form  a 
firm  ajuLclo5e  menibrane,  which  mny  be  detached  from  the  suhjiicciit 
tL*sue.  It  covers  nil  partii  of  the  plant  which  are  diix'ctly  expo^e^l  to 
the  Hir,  except  the  etigraa.  Its  structure  and  office  will  be  described 
5a  rlie  chapter  on  llio  Leave?*  The  epidcmiis  forma  a  complete 
and  continurjus  covering,  exeept  that  in  certain  pmls,  especially  on 
llie  lower  surface  of  the  leave*,  it  is  jwrforated  by  a  multitude  of 
email  o|>enmgs$,  called 

710.  eS  A  mn^iaed  iUim  leniii  pArt  of  tb«  Soii«r4tint  of  CtlUi  Jithlopin  of  our  gTHn- 
bMuat,  «br>wlng  tlM  larga  ttr-pungM.  built  up  of  eella  ;  nfulf  Id  tbe  «iiti«^  ■  bundla  of 
«n4f  Ibma  it  mn  la  crvas'Sdctlun. 
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70.  Stomatea  (Stamatei,)  or  BrenlbiBg-PoitS.  These  have  a  peculiar 
structure,  the  opening  being  guanled  usually  by  a  pair  of  thin-walkd 
celts,  eo  arrangtisl  an  to  close  or  open  according  to  circumslancea. 
Tliey  will  also  be  illustrated  in  the  chapter  on  the  Leaves,  to  "which 
they  more  particularly  belong. 

71.  Hair*  are  external  prolongations  of  cells  of  the  epidermis,  con- 
sisting either  of  single  elongated  cells,  or  of  several  cells  placed  end 
to  end,  or  of  Tftrioua  combinations  of  euch  cells.  They  are  simple 
or  branched,  single  or  clustered  (stellate,  &t'.),  and  exhibit  the 
greatest  variety  of  forms.  In  wlmt  are  called  Glandular  Jfmrs,  or 
SiaUasd  Glands,  the  upper  cell  or  cluster  of  cells  has  a  peculiar 
structure,  and  elaborates  peculinr  (usually  odorous)  producLi,  such 
ad  the  fragrant  volatile  oil  of  the  Sweetbrier. 

72.  Glands.  This  name  is  applied  to  any  secreting  appan^tus,  and 
especially  to  superficial  appendagea  of  the  epidermic  which  elaborate 
odorous  or  other  products. 

73.  SlUlp^  or  Stinging  Hairs,  such  sa  those  of  the  Nettle,  gener- 
ally consiiSt  of  a  rigid  and  pointed  cell,  borne  on  an  ejtpanded  base, 
or  gland,  which  secretes  an  irritating  fluid. 

74.  BfUtlet  {^Seta;)  are  rigid,  tbick-WHlled  hairs,  u:i;uallj  of  a  single 
CoU.  But  the  name  La  likewiiie  g;iven  to  any  similar  bodies,  of  wliat^ 
ever  nature.  ^ 

75-  Prickles  are  hirger  and  indurated,  sharjj-poinlcd  processes  of  the 
epiderrais  or  the  bark  (but  not  of  the  wood)  ;  such  m  those  of  the 
Boi$e  and  Blackberry, 

7Q.  Scurf,  or  LepidotCf  Scaie-like  /fairs,  are  flattened,  star-like 
clusters  of  cells,  united  more  or  less  into  a  sort  of  scale,  which  h 
fixed  by  its  centre  to  the  epidermis.  They  are  well  shown  in  the 
Oleaster,  Sbephei-dia,  and  most  silvery  leaves  like  theirs.  Our 
species  of  Yesicaria  exhibit  beautiful  gradations  between  these  and 
star-shaped  (steUate)  hairs. 


SitCT.  IV.    Of  the  CoNTEKTa  OK  Cells. 


77.  These  comprLte  all  the  products  of  plants,  and  also  the 
materials  plauta  lake  in  from  which  ihei^e  products  are  ehilior-ated. 
To  treat  of  them  fiilly  would  anticipate  the  topics  which  belong  to 
the  chapter  on  Nutrition.  Some  of  the  contents  of  cells,  however, 
llave  already  been  mentioned,  in  the  account  of  their  production  and 
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( growth  (27  —  40)  :  olhere  require  a  brief  notice  here,  especially  two 
8olid    prtxluct*  whit-h   arc  of  nearly  nnivexwnl   occurrent;*   and  of 
["great  importance  in  the  vegetable  economy,  namely,  Chl&roph^U  and 
Stareh, 

78.  The  same  cella  contain  liquids,  solids,  and  mr,  at  different 
luges.  Growing  and  vitally  active  celb  are  filled  with  liquid  (at 
(least  while  vitnl  operations  arc  carried  on),  namely,  with  water 
lerged  more  or  loi^s  with  nutritive  a^iiuilated  matters,  the  pre- 
[  pared  matfrials  of  growth  (11,  27).  Any  air  they  may  contain  at 
[lliis  period  is,  foj*  the  most  part,  held  in  eolation.  Completed  cells 
Imay  still  he  filled  with  liquitl,  or  with  air,  or  with  eohd  raatt^i'  only. 
[The  liquid  contents  of  the  veget&hle  tissue?,  of  whatever  nature  or 
complexity,  are  generally  epokcn  of  under  the  common  and  some- 
what vagiic  name  of 

79-  Sap.     In   employing  this,  name  we   mnst   difitinguiahj  first, 

Ckude  Sap  ;  the  liquid  which  is  imbibed  by  the  roots  and  carried 

upwardjs  through  the  stem.     Tliia  is  water.  Impregnated  with  certain 

JUS  matters  derived  from  the  air,  and  with  a  minute  portion  of 

earthy  matter  dissolved  from  the  Goil.     It  is  therefore  inorganic  (12). 

But,  as  it  enters  the  roots  and  traversca  the  cells  in  ita  ascent,  it 

^jsingles  with  the  liquid  or  soluble  a^isimilated  matters  which  tliesc 

Qatain,  to  that  unmixed  crude  eap  ia  never  met  with  in  the  plant. 

reiuJiing  the  leaves,  a  part  of  the  inorganic  materials  of  the 

scending  sap  are  transformed,  under  the  influence  q^  light,  into 

^OlganizaMe  or  aagimilated  matter ;  and  tlie  liquid,  thus  charged  with 

the  prepjired  materials  of  growth,  is  now  Elauorated  Sap.     The 

itritive  matter  of  the  elaborated    eap  is  of  two  general   kinds: 

[.  The  /fmnry,  wliich  consists  of  only  the  three  elementa,  carbon, 

hydrogen,  and  oxygen;  and  2.  The  quateniajy,  which  conBists  of 

»ar  elements,  viz.  of  nitrogen  in  addition  to  those  just  mentioned. 

Sugar  and  dextrine,  or  dissolved  Etareh,  are  repreaentativea  of  the 

first  class ;  and  these  have  nem'ly  the  same  chemical  composition  a^ 

ellulose  or  cell -membrane.     Proioplatm  or  proieine  represents  the 

elasa  C-^)- 

80.  lugar  (of  which  there  tii^  two  distinct  kinds,  Cane  and  Ortipt 

hgnr)   is  the   most   soluble  form   of  ternary  organizable   matter. 

hough  eometimes  crj'sstfUUzed  as  an  excretion  in  the  nectaries  of 

fluwers,  yet  in  the  plant  it  exists  only  in  golution.     It  abounds  in 

awing  parts,  in  many  stetns  Just  before  flowering,  as  those  of  the 

ae,  Maize,  Ihlaple^  jbc.,  in  pulpy  fruits,  and  in  eeeda  when 
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they  gemninate;  and  is  tlie  approprijile  prepnrcii  nvaterial  fov  the 
plant's  nouriiliment  and  growth-  Dextrine  id  a  substance  inter- 
mediate in  imture  between  sugar  and  gtart^h. 

81.  SlMch  {Farina,  Fecula)  ia  one  of  the  moat  important  and 
universal  of  tho  contents  of  cells,  in  wliicli  it  is  ofken  afcamulated 
\a  great  quantity,  so  aa  to  fill  them  completely  (Fig.  70)  ;  as  in 

farinaecouii  rool-f^, 
seeds,  &c»  It  oc- 
curs in  the  pfl- 
rendiyma  of  iil- 
iiHjst  every  part 
of  the  plant,  ex^ 
**  "  cepting    tlie    epi- 

dermia :  but  while  chlorophyll  is  nearly  restricted  to  the  superfidal 
port^  directly  exposed  to  the  Uglil,  starch  ia  most  abundant  in  intci^ 
Dol  or  subterranean  parLs^  concealed  from  the  light,  as  in  roots  and 
tubera,  the  pilh  of  steuiH,  mid  seeds.  Stnrch  consist^!  of  transparenl 
oval  or  rounded  grains,  sometimes  bccoining  angular  by  mutual 
pressnre,  as  in  rice.  The  size  of  the  grains  varies  extremely  in 
diflfercnt  pbntjs,  and  even  to  the  same  cell ;  as  in  tlie  jxttato,  where 
tlie  lai-ger  grains  nieaaure  from  -j Jj  to  ^ j  of  an  inch  in  llieir  larger 
diameter,  but  the  stniUlest  only  x^^jj  of  an  inch.  lu  whettt-flonr  the 
larger  gniins  ai-e  ^^-j  to  ^jj  of  an  inch  in  diameter.  And  the 
large^it  s!tareh-^;niLna  known  are  ^^ti  ^^  <^  ^^^^  long.  Lideed,  irom 
their  formation,  we  might  expect  that  their  bult  would  vary  coa- 
*iderably.  Tlie  mode  of  their  tbnnation  is  intlicuied  by  the  peculiar 
markings,  by  whicli  mast  starch-grains  mtty  be  recognized ;  namely, 
by  the  dot  or  darker  point  which  h  seen  commonly  neai'  oue  end  of 
the  grain,  and  the  fine  concentric  lines  dmwn  around  it.  These  are 
best  seen  in  atareh  from  the  potato,  one  of  the  mo^t  chnracterii^tic 
forms  and  easiest  to  be  examined,  under  a  magnifying  power  of 
from  250  to  500  diameters  (Fig.  69).  The  chemical  composition 
of  starch  ia  exactly  the  same  as  that  of  cellulose  (27) :  aiid  the 
grains  tire  solid  throughout,  but  their  interior  usually  softer  or  more 
gelatinous.  T!ie  lines  evidently  show  that  stansh-grains  consist  of 
concentric  layers,  of  different  density,  successively  deposited  on  an 


no.  S9.  Two  ceils  of  a  palato,  *iUi  10011  contahwd  aUrch^fnioi,  lilxht;  mBED)fl«d  i'  ow 
ef  tli«  ttiit  oooMci  &  few  cuMckI  ci7«ta]c  itlKi. 

riQ  70.  A  nilTinte  yur^u  gf  InOlm  menl,  *tnioglj  oiBpiJfl*! ;  the  mUd  *b<»lut«lj  ftUcd 
wlUi  gnilai «( itwti. 
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original  nueleas.  The  layers  are  coiranonly  much  thit-ker  on  one 
side  Uian  (lie  otiicr,  so  fUtit  the  dot  or  nucleu,'*,  which  all  llic  Unea 
siuTounJ,  l«'t'omes  very  ect'entrie,  Starcli-grams  lie  loose  in  the 
L-ell  where  they  ore  fbrmfd>  and  are  usually  sepanitc  and  isimplc. 
But  (K'cafionally  two  or  more  smtitl  grains  ure  combined  by  new 
layers  into  one,  and  in  some  plnnis  lliey  are  rt-guUtrly  uiiiled  into  u 
cluster  or  compound  grain,  as 'in  West-India  A^^^^vToot,  the  coring 
of  Colchk'um  atul  Arum,  and  the  root^tot-ks  of  thii  Water-Lily 
(Nympboea)  and  Wati'i'-Shitdd  (lirasenia).  In  the  laltcr  the  grains 
are  oblong  or  club-t^hiiped,  and  remarkably  large.  Sutri'lt-grains  are 
nearly  unjlbrm  in  the  eanic  idunt  or  organ,  and  of  \ti*y  dtfierent 
appearanre  in  ditTerfnt  plants;  so  that  the  fimalk-^t  qumitily  of 
starch  from  llie  potato,  wheat,  rice,  iniuze,  nrroM'-roDf,  &.c,,  may  at 
once  be  disfingni-hed  under  the  microscope.  In  this  way  adiiliera- 
tions  of  firrovv*-r<x>t,  &c.  may  be  detected.  The  outer  luynrs  of 
large  and  ivullHlcvelopcil  staruh-graina  (iuth  no  tho.4e  of  the  polaiu) 
ure  denser  llian  the  inner:  consequently,  each  grain  h  mai'ked  by  a 
dark  cross  wlien  viewed  by  polarized  light.  Stfuvli  is  unatTected 
by  cold  wat»M';  hut  hot.  water  i*  absorbed  by  it ;  the  inner  p«rt  of 
tlie  grain  softens  fli-st  and  swells,  inrtatiiig  the  denser  superficial 
portion  into  a  large  sac,  which  may  at  length  burst  or  hn  dissolved. 
It  thus  f(jrm»  a  jrjUy  with  boiling  water,  but  is  not  really  soluble  in 
It.  Wlieu  truly  dissolved,  it  is  no  longer  stareh,  hut,  by  a  slight 
cliange  bi  iL^  character,  it  is  cliangcd  into  dextrine  (80).  The 
cbemlca)  tt?.«t  of  start'h  is  iodine,  which  turns  it  blue. 

82.  Starcli  is  the  form  in  which  nourishing  matter  is  stored  up  in 
t}>e  plant  for  future  ttse;  in  wbich  reapect  it  may  be  likened  to  the 
fat  of  tmimaU,  It  is  the  ready -pre  pared  mnteriiJ  of  vegetable  fabric, 
—  the  same  us  celluloae  tn  a  particular  and  more  Holuble  form,  — 
accumulated  in  tlie  celU  of  certain  porta  as  a  provision  for  future 
growth.  TATien  aKiut  to  be  used,  the  grains  arc  di.-^solved  in  the 
plant  at  ibe  natural  temperature}  that  is,  the  starch  is  converted  into 
dextrine^  whicli  differs  chiefly  in  being  eoluble  ia  cold  water,  and  this 
clmnges  into  sugar,  which  is  still  more  soluble ',  and  thus  a  ainip  is 
formed,  which  the  sap  dilutes  aud  conveys  to  the  adjucent  part?,  or 
to  wherever  growth  is  going  on. 

83.  Jinyloid  (of  which  Bassorin^  &dep,  and  PeetCna  ai'e  apparently 
inodiiiciilionri),  wliich  in  solution  is  Vegetable  Jtl!^,  is  intennediate  in 
«hiu^-ier  between  atttreh,  dextriucj  and  cellulo&e,  and  hus  nearly  the 
properties  of  §tarcb,  when  thi;i  hiu  been  altered  by  hot  water.    It 
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abounds  in  the  almond,  bean,  and  some  other  esculent  seeds,  in  the 
tubers  of  Orclilses  (as  Salep,  &c.),  and  forms  the  principal  substance 
of  many  sea-weeds,  such  as  the  Carragheen  Moss  (Chondrus  crispus), 
from  which  jelly  is  obtained  for  culinary  purposes.  When  dry,  it  is 
homy  or  cartilaginous,  and  lines  the  cells;  when  moist,  it  sweUs 
up,  becomes  gelatinous  and  is  capable  of  being  perfectly  diffused 
through  cold  water.  We  have  it  a?  an  excretion  in  Gum  Traga- 
canth.  True  gums,  such  as  Gum  Arabic,  are  states  of  nearly  the 
same  sub^^tanec,  and  ai*e  likewise  formed  only  as  excretions. 

84.  Fixed  Oils  belong  to  the  class  of  ternary  products,  but  they 
contain  little  oxygen,  and  some  of  them  none  at  alL  The  fatty  oils 
take  tlic  pliu;e  of  starch  in  the  seeds  of  many  plants  (as  in  flax-eeed, 
wain  II  ti!,  &c),  and  of  sugar  in  some  fruits,  such  as  the  olive.  They 
also  occur  in  the  herbage  of  most  plants. 

S5.  Wax  is  a  product  of  nearly  the  same  nature  as  the  fixed  oils, 
only  it  is  solid  at  the  ordinary  temperature.  It  occurs  as  an  excre- 
tion, particularly  on  the  surface  of  leaves  and  fruits,  forming  the 
bloom  or  glaucous  surface  which  repels  water,  and  so  prevents  such 
surfaces  from  being  wetted.  It  forms  a  thick  coating  on  some  fruits, 
as  the  bayberry.  Wax  also  exists  in  all  herbage,  being  one  of  the 
components  of  the  green  matter  of  plants  (92). 

86.  Vegetable  Acids.  Tartaric,  Oitric,  and  Malic  Acids  are  the 
principal  kinds ;  they  are  found  in  the  herbage  of  those  plants  which 
have  a  sour  juice,  such  as  Sorrel  and  the  Grape- Vine.  They  are 
ternary  products,  with  a  lai^er  proportion  of  oxygen  than  starch, 
sugar,  and  the  like.  They  do  not  appear  to  play  any  leading  part 
in  vegetation.  They  seldom  exist  in  a  free  state,  but  are  combined 
with  the  alkaloids,  and  with  the  inorganic  or  earthy  alkalies  (Potash, 
Soda,  Lime,  and  Magnesia),  which  are  introduced  into  plants  f^m 
the  soil  with  the  water  imbibed  by  the  roots.  The  more  soluble 
salts  thus  produced  are  found  dissolved  in  the  sap ;  the  more  insolu- 
ble are  frequently  deposited  in  the  cells,  either  as  an  incrustation  of 
their  walls,  or  in  the  form  of  minute  crystals.  When  these  crystals 
contain  a  vegetable  acid,  it  is  almost  always  Oxalic  Acid.  This  is 
an  almost  universal  vegetable  product,  and  is  a  binary  body  (that  is, 
consists  of  two  elements  only,  carbon  and  oxygen),  differing  firom 
carbonic  acid  in  ultimate  composition  only  in  having  a  httle  more 
oxygen.  Hydrocyanic  or  Prussic  Acid  is  one  of  the  special  pro- 
ducts peculiar  to  certain  plants,  and  of  very  different  composition, 
containing  a  large  portion  of  nitrogen. 
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S7,  Ton n in  or  Tannic  Arid,  vthkh  most  ahounfU  m  oWer  bark,  IB 
probably  a  protluet  of  the  oxidtition  or  commtncirvg  deeonjpoisUion 
of  the  tiasues.  So,  also,  /fnmns,  Ilumic  Avid,  Uhnine^  Ulmic  Acid, 
and  the  niiraerous  rclateil  substances  distinguL-iIied  by  the  cht-itiietg, 
are  produets  of  furtlier  dtTomposkion  of  vt'gctaLile  tissue,  rather 
than  true  prodtjcti)  of  vegefjition. 

88.  EJiSrilti&l  (tils,  TurpRntine,  GaODtcllOUC,  kt.  Thc?e  nre  some  of 
the  Proper  Juicejg  of  plimts,  peculiar  to  ctrtaiti  jjlauts,  ;tnd  ot^ctirring 
under  a  great  variety  of  forma  in  different  speries.  It  is  not  known 
thut  tlit'y  ftre  of  any  account  in  vegetable  growth  or  nutrition,  Tliey 
undergo  changes  on  exposure  to  the  air,  and  beeonie  rcdtsis,  gum?, 
&C.  They  are  apt  to  be  aeeuinuWod  in  intercellular  cavities,  or  to 
be  excreted  from  the  surface  of  the  plant.  Not  knowing  of  what 
use  they  are  to  the  vegetable,  we  are  inclined  to  itgard  tliem  a^  of 
the  nature  of  encretioju.  Caoutchouc  exists  in  the  fbiin  of  minute 
globules,  diffused  as  an  emulsion  in  the  milky  juice  of  plflniss,  of 
various  families.  The  original  India-Ruhber  of  the  East  Indies  ie 
tte  milky  juice  of  a  apeeies  of  Fig.  That  of  South  America,  now 
ao  lai^ly  used  for  a  great  variety  of  purposes,  cornea  from  eertaio 
trees  of  ihe  E«p!iorbIa  family.  It  equally  ocelli's  in  the  juice  of  our 
Milkweeds  or  Silkweeds.  Gutta^Percha  is  a  similar  product  of  the 
milfev  juice  of  a  Sapotaceou3  tree  of  Borneo. 

89.  Tlie  qiinternary  class  of  products  (viz.  those  which  consL'rt  of 
the  fcmr  elements,  carbon,  hyilrogcn,  oxygen,  and  nitrogen^  79)  are 
of  two  kinds,  the  special  and  the  gejieraL  Tlie  fonner  are  peculiar 
to  certiUQ  plantjj ;  the  latter  are  universal  produetd  of  vegetation. 
Exaiuplcts  of  the  fp€-ctal  kind  arc  found  in  Hydroctjanic  or  Prxutie 
Acid,  already  mentioned  (86),  and  the 

90.  AUaliifds,  i!uch  as  Morpinne,  Stn/chntne,  and  Qtiinim.  These 
are  principiJly  fonnod  in  the  bai-k  and  the  leaves.  We  do  not  know 
that  they  bear  any  part  in  ve<jetation,  nor  of  what  use  they  are  to 
the  plant.  In  the^se  subs'tanees  reside  the  most  energetic  properties 
of  tlie  vegetable,  considered  as  to  its  action  on  the  animal  economy, 
the  most  powerful  medicines,  and  the  most  vindent  poisons.  Ttiat 
they  are  of  the  nature  of  excretions  may  he  inferred  from  the  fact, 
that  a  plant  taay  be  poisoned  by  ita  own  pixiduet^,  introduced  into  its 
aacendinj;  fa  p. 

yi.  The  pi-indpal  general  quaternary  product  of  plants  is  Pro- 
tetne^  the  tni((irc  and  uses  of  which  have  ah'cndy  lieen  explained 
(in,  79).     A^  it  exiitd  in   living  cells  in  a  liipiid  or  gchttinoua 
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State,  it  receives  the  name  of  protoplasm.  Besides  lining  the  walls 
of  living  cells  and  forming  the  nucleus,  it  is  also  a  component  of  one 
of  the  most  important  vegetable  products,  viz. 

92.  Chlorophyll,  or,  as  the  name  denotes,  Leaf -green,  the  si/bstance 
which  gives  the  universal  green  color  to  the  leaves  and  herbage. 
This  is  formed  principally  in  parts  exposed  to  the  light,  such  as  the 
green  bark,  and  especially  the  leaves.  It  generally  occurs  in  the 
form  of  minute  soft  granules,  either  separate  or  in  clusters,  which 
lie  free  in  the  cells  (Fig.  71),  or  adhere  loosely  to  tlieir  sides.  In 
some  common  Confervse  the  chlorophyll  takes  the  form  of  rows  of 
granules,  or  of  continuous  bands,  often  spiral  in  form.  The  exact 
composition  of  chlorophyll  is  still  unknown.  The  green  coloring 
matter  makes  only  a  small  part  of  the  bulk  of  the  grains.  It  may 
be  dissolved  out  by  alcohol  or  ether,  leaving  a  colorless  mass,  which, 
as  it  is  turned  yellow  by  iodine,  evidently  contains  nitrogen.  The 
green  matter  is  found  to  consist  partly  of  wax,  and  partly  of  a  pecu- 
liar quaternary  substance  allied  to  indigo. 

93.  Etirthy  Ineragtationi.  As  the  roots  naturally  take  in  some 
earthy  mutters,  dissolved  in  the  water  they  absorb  from  the  soil, 
these  necessarily  accumulate  in  the  cells  of  the  plant.  The  siliceous 
and  calcareous  matters,  being  very  sparingly  soluble,  are  usually 
deposited  on  the  walls  of  the  cells  as  an  incrusting  lining,  or  else 
are  incorporated  into  its  substance  along  vrith  the  organic  thickening 
depo»t  (41).  This  earthy  part  of  vegetable  fabric  may  be  brought 
to  view  by  carefully  burning  a  piece  of  a  leaf  or  any  other  organ,  — 
which  decomposes  and  drives  off  all  the  vegetable  matter, — and  then 
examining  the  ashes  by  the  microscope.  These  are  mineral  matter, 
and  when  undisturbed  they  will  be  found  to  have  copied  the  shape 
and  all  the  minute  markings  of  the  cells,  like  casts.  In  the  Diato- 
maceae,  —  a  family  of  microscopic  and  ambiguous  plants  of  the  sim- 
plest structure, — a  great  part  of  the  thickness  of  the  cell-wall  is 
silex,  and  consequently  indestructible  by  decay.  So  that  the  forms 
of  these  minute  organisms  are  preserved  indefinitely,  after  the  de- 
composition of  the  organic  structure ;  their  silicious  remains  accu- 
mulating at  tlie  bottom  of  the  water  in  which  they  lived,  to  such 
extent  as  to  produce  immense  strata  in  many  places,  their  forms  and 
markings  so  perfectly  preserved  for  ages  that  the  species  may  be 
nearly  as  well  characterized  from  these  casts  as  from  living  indi- 
viduals. Earthy  matters  also  occur  in  the  cells  «f  plants  in  the 
form  of  microscopic- 
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94*  Crptflls,  or  Raphtdts  (Fig.  71  —  78).  These  exiat  in  more  or 
less  abiimlance  in  rJumst  every  })Ianl,  t-speeiallj  in  the  (.'(Jls  of  t lie 
hirk  tmd  leaves,  as  welt  as  iii  the  wootl  and  pith  of  herbaceous 
plauU.  In  an  old  sl^m  of  the  Old-iatui  Cactus  (Ceivus  sentlii;),  the 
enormous  qunnifty  of  etjL'hty  per  vcut  of  the  solid  matter  left  after 
I  he  water  was  driven  otTwas  found  to  consist  of  thwe  tTystab.  In 
the  Uiin  inner  layers  of  the  bark  of  the  Locust,  each  cell  oontains  a 
single  crystal,  ae  h  tiliown  in  Fig.  75,  Professor  Bailey,  who  ha<  de- 
voted particular  attention  to  this  isuliject,,  comiiuted  that,  in  a  s^cjuare 
Inch  of  a  piece  of  Locus t-biirlt,  no  thicker  limn  oitlmary  writing-paper, 
|her»?  are  mow  ihsn  a  million  and  a  htdf  of  these  erystals.  There 
i<  freijuonlly  a  group  of  separate  erystal?  in  the  same  cell,  or  a  con- 
(Elomerate  clu&ter,  as  in  Fig.  70.  The  most  common  form  is  that 
of  a  lou^  and  ntirrow  four-^ided  prism,  so  slender  that  it  resembles 
n  needle  (Fig-  71-73).  Such  ci-j'stids  were  accordingly  railed 
Jiapfn'det,  i.  e-  needle-shajK^d  bodic.'*,  —  a  name  which  Iiaa  been  ex- 
tended  to  include  all  crj'stals  in  i)lant.<,  of  wliutever  eliupo.  "Wlien 
the  crysftttls  are  needle-shaped,  they  usually  optur  in  hirge  nunibera 
in  each  crystal'bearing  ceU,  packed  together  iq  a  bundle,     Tlie^e 
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FTG  ;t.  RapMdM,  or  ■clcnlu'  eT7*t»Ia,  than  tba  italk  of  tha  Bbalmb :  Uam  e(  tli«  «aUft 
coetaja  rblorot^hyll,  mai  twa  of  ttwm  impb.l'la- 

ITIO  73.  Itapbtdu  or  u>  Amm^  eoittilDKl  !o  t  tors*  e«H ;  im4  73,  thn  mua,  dBtucbod  ftom 
lb»  ntrrotindlaf  tLune,  and  dlcctMrglDg  lt>  (roDtonOi  vpoD  the  sjipKcmtion  of  vntor. 

FtO.  '4     CryrtarJ*  from  the  bii««i  ofm  fitiifia,  duo  of  (Jiew  •  Len)ltro])4  or  4oHbiii, 

tlG.  7y     Cr>'*t^l*  of  Che  Junor  btHl  of  th.t  LMust. 

flO.  T^     X  jftmnonitd  nuaii  of  cryitalj  from  tho  Il«et-n»t. 

TW.  ".  TS  Cr^iUI*  fnoiQ  tb*  bark  of  IIIckoTT.  Figum  TS-T9,  mud  tina  CO,  ore  ttoa 
rihrtebn  klodljr  iuppU*a  by  tte  hta  Probsioir  B«U«<r  of  Wwt  rolDt, 
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maj  be  readily  found  in  the  stalks  of  the  Rhubarb,  the  Fooiso'ckxic, 
the  Arum  or  Indian  Turnip,  and  the  Calla.  In  the  latter  plants,  a 
crystal-bearing  cell  in  the  leaf  may  often  be  detached  entire  from 
the  surrounding  tissue :  when  moistened,  it  absorbs  water  by  endos- 
mosis,  becomes  distended,  and  may  sometimes  be  seen  to  ^ect  its 
crystals  one  by  one,  in  a  curious  manner,  through  a  minute  perforar 
tion  at  one  or  both  ends  (Fig.  73).  As  to  their  composition,  these 
crystals  more  commonly  consist  of  oxalate  of  lime ;  but  those  of  car- 
bonate, sulphate,  or  phosphate  of  lime  are  not  unfrequent. 

95.  Cystolithei  are  a  peculiar  structure  composed  of  crystalline 
mineral  and  of  vegetable  matter  combined,  of  common  occurrence  in 
the  leaves  of  the  Fig,  Hop,  Mulberry,  and  all  the  Nettle  family, 
just  beneath  the  epidermis.  Tliey  are  globular  or  club-shaped 
bodies,  or  of  various  other  forms,  usually  han^ng  by  a  short  stalk 
in  an  enlarged  cell:  their  principal  mass  is  found  to  be  celloloee; 
but  their  surface  is  studded  with  crystalline  points  of  carbonate  of 
lune. 


CHAPTER    II. 

OF  THE  GENERAL  DEVELOPMENT  AND  MORPHOLOGY  OF  PLAllTS. 

96.  IlAyiNG  ascertained  what  vegetable  fabric  consists  of,  we  are 
prepared  to  consider  how  these  organic  materials,  the  cellt,  are  c<»n- 
bined  to  constitute  a  vegetable,  wliat  the  parts  or  organs  of  plants 
are,  how  they  are  related  to  each  other,  and"  how  they  live,  grow, 
and  perform  the  work  of  vegetation.  Viewing  plants  as  individual 
beings,  we  may  now  proceed  to  study  their  Organogreqthjf  or  Mor- 
phology (3). 

97.  Plants  occur  under  the  greatest  diversity  of  forms.  Some 
kinds  are  of  the  utmost  simplicity ;  and  many  of  these  are  so  minute, 
that  separately  they  are  invisible  to  the  naked  eye,  and  become 
apparent  only  by  their  a^regation  in  vast  numbers.  Others  are 
highly  complex  in  structure,  and  may  attain  a  great  size,  sucli  as 
gigantic  trees,  some  of  which  have  flourished  for  a  thousand  years 
or  more.  But  each  plant  or  tree,  however  vast  or  complex  it  may 
become,  commenced  its  existence  as  a  single  vegetable  cell,  by  the 
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rau!tiplicati<m  of  which  the  whole  fabric  was  built  up.  All  our  or- 
dinary hcrb.^  and  tires,  howover,  even  while  in  tlie  &e<?d,  have  already 
[iiLssed  beyond  this  stage,  and  con^ijit  ftt  tlii:^  time  of  a  mjisa  of  cells, 
more  or  less  diiitinctly  wrought  into  tite  {cam  of  a  platitkt ;  while 
je  genns  of  plants  of  a  lower  grade,  at  the  time  of  their  separation 
am  the  parent  jilant,  are  each  no  more  than  a  Biugle  cell.  Cells  of 
this  kind,  destined  to  give  rise  to  new  individuals  (i.  e.  for  reproduc- 
tion), are  cjiJled  SroiiKS.  The  name  spore  is  from  a.  Greek  word^ 
meaning  the  same  as  seed. 

98,  Plants  may  be  distinguished,  thei^fore,  into  two  great  Smet 
or  Grade*,  a  lower  and  a  higher;^ — the  lower  or  simpler  grade  con- 
sisting of  those  plants  which  directly  spring  from  single  cells  or 
spores  {  the  higher  grade,  of  those  which  spring  from  seeds. 


Sect.  L     Plakts  of  the  Loweh  Grade;  theib  Dkvelop- 
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99.  Tni8  grade  includes  the  simplest  and  minutest  plants,  and 
also  many  which  nttiun  a  great  size,  and  exldbit  no  small  complexity 
of  structure,  such  aa  Tree  Ferns  (Fig-  100),  for  instance.  The 
Tcry  lowest  kinds  not  only  begin  their  existence  as  single  cells,  but 
continue  so  throughout  their  wliolc  growth.  The  most  simple  pq3si- 
ble  form  of  vegetation  tlierefore  consi^t^  of 

100.  Plantl  of  a  Single  CpII.  In  these  minima  of  the  vegetable 
world,  the  plant  is  reduced  to  its  lowest  tenns ;  tlie  plant  and  the 
crU  art-  here  identical.  Tlie  cell  conatitutea  an  entire  vegetable  icTith- 
out  organs,  imbibing  its  food  by  endoi^mosis  (-10)  through  Its  walk, 
assimilating  this*  food  in  iLi  interior,  and  converting  the  organizahle 
products  at  first  into  the  materials  of  its  ornii  enlargement  or  growth, 
and  finidly  into  new  cells,  which  constitute  it'*  progeny.  Tlnia  we 
have  nn  epitome  of  all  tliat  i^  essential  in  vegetation,  even  on  the 
largest  scale ;  namely,  the  imbibition  of  inorganic  maieHals  ;  their 

imilation ;  Ihcir  applJisnlion  to  the  growth  of  the  individual,  or 

trition ;  aiid  the  formation  of  new  individual,  or  reproduction, 

EvcTy  stream  or  [jooI  of  water  abounds  with  such  plants?,  oflen  in 

variety,     Simple  as  these  plants  ar*?,  they  are  by  no  means 

stricted  to  one  moootonoua  pattern  :  perhaps  they  present  as  great 

diveniity  of  form  as  do  the  kindd  of  ordinary  vegetation,  although 

from  their  mijnutetie$is  they  are  mostly  invisible  to  the  naked  eye. 

6 
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The  admirable  memoirs  of  Nageli  and  of  Braun  upon  OneKselled 
Plants,  and  the  works  of  Ralfri,  Kutzing,  Thwaitcs,  &c,  upon  the 
DesmidiaceoB  and  DIatomaceffi,  illustrate  a  great  variety  of  forms. 
The  simplest  possible  case  is  that  of 

101.  Plants  of  a  Single  Globular  CeU; 
that  is,  of  a  cell  which  grows  equally  in 
every  direction,  and  therefore  retains  the 
original  form.  The  microscopic  plant 
known  as  giving  rise  to  the  phenomenon 
of  red  mow  furnishes  a  good  illustraUon 
of  the  kind  (Fig.  79,  80) :  and  so  does  a 
"  "  more  common  species,  Protoooccus  cru- 

entus,  which  forms  dull-crimson  patches,  resembling  blood-stains,  on 
the  northern  side  of  damp  rocks  or  old  walls.  Each  sphere  is  a 
single  cell,  which,  quickly  attaining  its  growth,  produces  (probably 
by  division  of  the  contents)  a  number  of  free  cells  in  its  interior. 
These  escape  by  the  decay  of  the  walls  of  the  mother-cell,  grow 
speedily  into  similar  cells  or  plants  themselves,  giving  rise  to  another 
generation,  and  perish  in  their  turn.  Fig.  81  represents  another 
and  similar  one-celled  plant ;  and  Fig.  82  and  83  show  its  mode  of 
propagation,  namely,  by  division  of  the  whole  living  contents  into 
two  portions,  and  these  again  into  two,  these  four  globular  masses 
soon  acquiring  a  wall  of  cellulose,  and  becoming  so  many  distinct 
cells  or  plants;  —  the  whole  process  admirably  illustrating  a  com- 
mon mode  of  cell-multiplication  (3G).  Indeed,  another  microscopic 
plant  of  the  kind,  very  common  in  shallow  pools  at  the  beginning  of 
spring,  was  taken  as  the  readiest  example  of  this  multiplicaticm  of 
cells  (Fig.  18  -  22).  This  propagation  causes  the  destruction  of  the 
mother-plant  in  each  generation,  all  its  living  contents  being  em- 
ployed in  the  formation  of  the  progeny,  and  its  effete  wall  obliteiv 
ated  by  softening  or  decay,  and  by  the  enlargement  of  the  contained 
cells.  Thus  the  simplest  vegetation  goes  on,  from  generatiim  to 
generation.  The  softened  remains  of  the  older  cells  often  accumu- 
late and  form  a  gelatinous  stratum  or  nidus,  in  which  the  succeeding 
generations  are  developed,  and  from  which  they  doubtless  derive  a 

FIO.  79.  Semal  indlriduala  of  Um  Bcd-Soow  Plant  (Protoeoeeus  nlTalii)  magnified.  80. 
An  indlTidual  biehly  magnified,  ihowlng  more  dUttncUy  the  new  cells  or  sporea  formed  irlth- 
in  it. 

7IQ.  81.  An  indlridual  of  Cluooeoeena  mfeacenc,  after  mgeli,  mnch  magnified.  83  A 
more  advanced  indiTidoal,  with  tiie  contents  forming  two  new  cells  \>y  dlrislon.  83.  Another, 
with  the  coDteat*  dirided  into  foor  new  cells. 
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part  of  ihoir  siiHtetiiince, — just  as  a  tufted  M<>?3  is  nourished  in  part 
from  die  urnkTlyUig  Iwtl  of  TOgntable  moulJ  which  U  fontiwl  of  tlut 
dcoiyetl  tpniHin*  of  iu  enrliGif  groivth.  Olliei*  ont'-rellt'd  pJaat}* 
enlarge  in  om*  diin-tion  more  than  in  any  otlier,  ?o  bccomin;'  oval 
or  oblong,  anfl  making  a  transition  (o  a  somcwluit  higher  grade  of 
vegetation,  viz. 

102,  Plants  of  a  Single  Elongated  Cell,  Such  [jlants  may  be  con- 
ceivetl  to  lK*!ir  the  eaine  relation  to  tlie  fonvToiiifr,  lljat  ducts  (57) 
and  wood-oclli,  (53)  do  to  cells  of  paii'iichyma  (51).  For  an  ex.' 
ample  we   may  lake  any  sjM^cies  of  Oscillana 

(Fig.  84) ;  a  fonn  of  aqiiutic  vegetation  of  mi- 
croscopic minHt*nc«5,  considered  as  to  the  size 
of  the  Jndiviiiuals  ;  hut  tlicsc  rnpiiUy  inu!li]dy 
in  fcucJi  inconceivable  numbers,  that,  at  certain 
■Gftsons,  they  sometimes  color  the  »urface  of 
whole  Ifikes  of  a  green  hue,  as  suddenly  as 
broad  troi^  of  alpine  or  arntic  fnow  are  red- 
dened by  tlio  lit'd-Snow  Plant.  If  the  trans- 
vei"ae  marking:^  of  gome  Of^cillarias  answer  to 
internal  partitions,  then  they  make  a  transition 
betireen  one-celled  plants  and  those  formed  of 
a  row  of  cell's. —^  Since  cells  which  form  part  of 
the  &bric  of  Tegeiables  ore  sometimes  branched 
(38),  we  should  naturally  expect  to  find,  as  the  " 

next  atep  in  the  development, 

103.  Phtvts  of  an  Ehngated  and  Branching  Cell,  Good  ex- 
ampler  of  the  port  are  furnished  by  the  epeelea  of  Yaueheritt,  which 
form  one  kind  nf  the  delicate  and  flo^s-y  green  thrr-ad-i  abounditrg  in 
fresh  waterti,  and  known  in  some  jiliicea  by  the  name  of  Brooi-silL 
Tbe^  under  iJie  magnjfying-gla^p,  are  seen  to  be  single  csells,  of 
tinbroken  mlibre,  furnished  here  and  there  with  bi'anchejii  (Fig-  SH). 
Tlie  brand t*'s  are  pnitnii'ions,  or  new  growing  |>oiii(-i,  which  f^lioot 
fortli  by  a  i-ort  of  budding,  and  have  the  power  of  continuous  growl  li 
frcrtn  the  apc-V-  In  Br^-opsis  (Fig-  t'l)*  a  beautiful  sniull  Sea-wee<l, 
ihe  bmnchc'i  are  much  more  numei-ous  and  rcgidarly  arranged  i 
their  cavity  is  continuous  with  tha*^  of  the  main  stem,  if  we  may 
so  call  it:  in  oihcr  word:*,  Ihe  whole  plant,  which  h  by  no  means 
minute,  con-isls  of  a  single,  n'pi-alcdly  many-branuhcd  cell.  And 
in  Codionit  another  genus  of  mariiiu  Algx,  we  have  an  indelmitely 

no   SC    Two  IndlfidMli  €f  OKUliirift  rplniUj,  mnEniSed ;  dim  wit!)  •»  cxlnsnltj  cut  t><T. 
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ramified  cell,  intricntely  interlaced  or  Compacted,  and  fonning  dense 
ma-sscs  of  considerable  size  and  of  definite  shapes. 


104.  While  in  these  cases  the  ramifications  of  the  cell  imitate,  or 
as  it  were  foreshadow,  the  stem  and  branches  of  higher  organized 
plants,  we  have  in  Botrydium  (Fig.  88)  a  cell  whose  ramificadans 
resemble  and  perform  the  functions  of  a  root.  This  consists  of  an 
enlarged  cell,  which  elongates  and  ramifies  downwards,  the  slender 
branches  penetrating  the  loose  and  damp  soil  on  which  the  plant  grows, 
exactly  in  the  manner  of  a  subdivided  root  Meanwhile,  a  crop  of 
spores  or  rudimentary  new  celk  is  produced,  by  ori^nal  cell-forma- 
tion (29),  in  the  liquid  contents  of  the  mother-cell :  these,  escaping 
when  that  decays  or  bursts,  grow  into  similar  plants,  in  the  manner 
shown  by  Fig.  86, 87.  The  spores  by  which  Yaucheria  is  propagated 
originate  in  a  somewhat  difierent  way.  When  about  to  fructify,  the 
ajHix  of  a  branch  enlarges,  its  green  contents  thicken,  separate  from 
those  below,  condense  into  a  rounded  mass,  which  acquires  a  coat  of 
protoplasm  (Fig.  89,  a)  t  the  sac  in  which  it  was  formed  soon  bor^ 
open,  and  tlie  new-lx)m  spore  escapes  into  the  water  (Fig.  90).  It 
moves  about  freely  for  some  hours  (678),  when  a  coat  o£  cellulos'e  is 
formed  upon  its  surface,  converting  it  into  a  true  cell,  which  so(ki 


FIO.  85-87.  BetiyiUum  Wallrothli  In  iti  daTelopment,  and  Trith  new  colU  fbrming  wltUn ; 
nfier  KatibiK:  85,  the  cell  atilt  iplMrieal:  86,  pointing  Into  a  tube  below:  87,  the  tab*  pio- 
lonsod  and  branched :  all  mach  magnified. 

1^10.  88.    Botrydiuni  argilla«eum,  after  Bndllcher ;  the  full-grown  plant,  magnified. 

FTO.  89.  Yaucheria  claTata,  enlarged :  a,  a  ipoi*  formed  In  the  enlarged  apex  of  tkat 
branch.    90.  Snd  of  the  branch,  more  magnified,  with  the  ipore  escaped  from  the  burst  a|iwb 

JtlQ.  91.    Btyopsb  plumoea ;  gummit  of  a  stem  with  Its  branchlets,  mooh  enlarged. 
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grows  by  elonpiting  into  a  thread,  one  end  of  wliidi  fiitps  it.«e1f  to  a 
etone  or  some  other  solid  bcnjj',  while  the  other  grows  first  into  a 
vitnple  lubo,  and  then  sends  otT  branches  like  its  pju-GnU  la  this 
way,  a  plant  trtjrajMJsect  o(  a  eingle  cell  imitates  not  ol)3curely  the 
upward  and  downward  growtli  (the  root  nnd  the  Bteni)  of  the  more 
jwrfcet  jihuitfc,  or  when  relL*  like  these,  whether  simple  or  brinrched, 
form  cr<Ks-iiartition8  as  (hey  grow^  in  the  ninnner  of  the  Conferva 
(Fig.  l.'i)  listed  to  illustnife  this  mode  of  ceU-mukiplictifion,  they  give 
riac  to 

10.x  Plants  of  a  Sltls;le  KoW  of  Cells.  Most  of  the  threntUlike  green 
AlgJE  (Conft!nea>),  which  abound  in  pools  nnd  bitjoks,  ai'e  of  this 
aort.  So  are  the 
Moulds  or  Militi'W 
Fungi,  of  which 
three  kinds  are  here 
re  present  e<l ;  viz. 
llie  BreibJ-3tuuld 
(Fig.  92),  and 
the  Chee^e-HIould 
(Fig.  93).  which 
live  u|jon  dead  or- 
ganic raati'.T;  and 
a  species  of  Boirytia  (Fig.  04).  The  latter,  ajid  other  Moulds  of 
the  game  or  of  other  kinds,  feed  upon  the  juices  of  living  phutt;;,  and 
even  animaU,  where  they  commit  greid  ravages.  Tlte  loo  well- 
known  iMMulo-distase,  for  example,  id  probably  causwl  hy  the  attack 
of  a  species  of  Botrj'tis ;  a  similar  gipecies  has  long  been  known  ta 
the  ranse  of  the  tnuscardine,  a  fatal  nmlaily  of  silk-womis,  and  the 
malady  whteli  luis  for  several  years  destroyed  a  great  part  of  the 
grap€>-<.TOp  ill  Europe  la  caused  by  another  parasitic  p!ant  of  the 
^me  simple  sinicture.  The  aceompanyin;;  ffgures  show  only  the 
perffd  state  of  these  troubletiome  little  plants,  or  ratlier  their  fnicti- 
ficvtion.  Tlieir  vegetation  con>ist3  of  long  and  branrhing  threads 
(of  which  a  small  portion  only  is  represented  at  ihe  ba>:e)>  which 
penetrate  and  spread  widely  and  rapidly  through  (he  vegotable^  or 
otlier  body  they  live  on,  and  feed  upon  its  juicer^.  At  length  thej 
break  out   upon   the   t<urface,  and   produce  countless   numbers  of 


no.  tS-M.  Tbrt*  kluttii  of  Mould,  mBgnin»iI.  V2.  Tho  fri-iiil  MfuM  {Muror,  i>r  Avo- 
plMni).  M.  The  Oinrw-Mould  fActwrglUut  eIbui-uii),  9).  ltiiCi,vt;«  BaffUam,  Urn  ifwclM 
wMkk  im^itt  *Uk  irotsu,  ftc 
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,  rpores  (07),  or  mitiute  rudiinentflry  cl^Us,  vbich  nre  Hcta4'hed  fix>in 
tlie  parent  plant  and  serve  the  pnqxj^e  of  sci-di.  Tfiei  spores  are 
in  some  caseu  produced  (probably  by  original  cell-formaiion),  in  an 
enlarged  tcnninal  cell,  as  in  the  Bread-Mould  ( Fig.  02y ;  wiiile  ili 
Other  cased  they  are  naked,  and  aj-ise  frain  cell-division,  as  in  Fig. 
93,  94. 

106.  Plajits  of  this  simple  structure  (lx'lcm;L'in^  cliiefly  to  the' 
Tower  Algai  and  Fungi)  are  almost  as  viuHoua  in  form  and  numdroua 
in  ftfH?cioji  iL^  are  the  higher  kinds  of  vegctatifin.  Sitroe  consist  of  a 
single  jointed  thread;  others  are  excessively  branched;  mid  some- 
timca  the  branches  are  interlaced  or  compacted  to  fona  majises  or 
strata  of  ooni^idcrable  size.  Some  of  them  present  little  or  no  dis- 
dnctioy  anions;  llie  cells  tlioy  consist  of,  each  cell  jK>ribnning  the 
eame  office  iis  any  other,  and  each  capable  of  producing  spores  or  in 
Bome  way  eerving  for  reproduction ;  such  may  well  be  regarded 
a»  rows  of  one-eeJIed  plants,  more  or  Icfis  united-  But  moi'e  com- 
monly, even  in  the  simplest  vegetable  fomis>  the  work  which  the 
plant  hm  lo  perform  is  divided,  some  parts  serving  for  vegetation  or 
liiitrition,  and  otlierji  for  reproduction,  as  we  see  u  ihe  cii*e  wiili  the 
Moulds,  &e.  J'^ven  a  one-celled  plant  may  begin  to  have  orga»-S  or 
parts  adapted  to  special  purposes,  as  is  well  shown  hy  Botrydium 
aiid  Vaucheriii  (Fig,  85-90).  As  we  a-^ccnd  in  tlie  scale  of  vege-, 
table  lift",  more  and  more  specialization  will  be  found  at  every  etei>. 

107.  A  slight  eliange  m  tliei  way  the  cells  multiply,  namely,  the 
formal  ion  of  paiti  lions  in  two  direction!*  in.*.tejid  of  only  one,  iiitn>< 
duecii  the  next  adviuace  in  vegetable  developraent,  giving  rise  to 


108.  Planls  of  a  Single  Plane  or  layer  of  Cells.    Figures  18-22  ahow 
how  a  plant  (if  a,  single  spheHeul  cell  may  multiply,  hy  repeated 


Fro.  BQ.  X  piaoB  of  BtleiMfU  Ltrpri«urel,  from  il^iitan.  Hint,  of  t<ri»  tb*  natunl  •!»■ 
SO.  A  portion  «f  llic  wbols  bruadth  nf  tha  nunp.  innrt  iniieri$1^n1,  toj<1inrw  lh«  c^UuloT  ttrob- 
tan.  Tbe  ccllif  bare  thkk  geUtlaouji  Walli ;  thomi  la.  Uu  mldiUn  an  •loacfttaO,  ttkOM  tmnnll 
Ibe  BUiflM  iaatit]<4,    9T>  A  ttatii  foHlou  lUU  man  nuigntQcd. 
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diTi^ion,  into  two,  four,  and  sixte«i  &uch  plont'?,  and  so  oiu  But  if 
these  cells  haj  merely  remtiincd  iti  wmnection  as  they  tnultii>li<^ 
Uiey  would  have  composed  one  jilsmt,  consi<:ting  of  a  stmtuni  of  culls. 
This  13  just  what  we  have  in  the  DuL-^e  or  leaver  (llvrt,  ^a^)  and 
fome  titlier  ?tinp!e  leaf-like  Algte  of  Tarious  kinds,  sucli,  for  (>xjirn|dej 
113  iliiU  illustrated  in  Fig.  05  -  07.  Whtn  the  whole  body  of  r  plant 
is  thus  expanded  and  leaf-like,  it  forms  what  is  called  a  Fbond. 

108'.  Kot  only  Sea-weed!»s  but  many  Liverwort*  and  Lidiei^s, 
"TOW  in  this  way.  (In  Litheti!!,  &c.j  the  expiuidcd  body  usually 
takes  the  name  of  Thali^cs.)  In  moat  cases,  however,  piich  plants 
arc  compose*!  of  more  than  one  layer  of  eell.>  op  of  a  L-nnsiderable 
number  of  layers.  And  tlioi^e  of  thread-like  forms,  reacmbling  naked 
f^tenti  and  brimchoA,  in  a,D  the  coarser  and  in  some  ver\'  delieat« 
kiiul-j,  are  made  uji,  like  tlio  parts  of  ordiaary  vegetabloii,  of"  several 
tliifktic--:es  of  cells ;  ihat  h,  they  are 

109.  Plants  of  a  Solid  Tissue  of  Cells,  formed  hy  cell-multiplication 
through  di;%*ision  taking  plaee  in  more  tlian  two  direction'^.  Sea- 
weed*, Livhen.^,  and  other  plants  of  the  lowest  orJcr?,  forming  in 
this  w:»y  a  tissue  of  eells,  generally  exliibit  either  leaf-like  or  stem- 
like  ehape%  but  seldom  if  ever  do  they  present  both  in  tlic  eame 
plant.  They  may  re«emble  leaves,  or  they  may  resemble  stem  and 
branehes,  or  display  a  variety  of  forms,  intennediate  between  intern 
ajid  leaf.  But  it  is  only  when  we  eome  to  tlie  higheet  tribe  of 
Liverwort?,  and  to  the  tnie  Mosses,  that  the  familiar  ?j/pe  of  ordinary 

pgetalion  is  realized  in 

1 10.  riants  with  a  Distiud  Aiis  and  foliage ;  that  h,  with  a  stem 

which  ^hoot-?  upward  from  the  <;oil,  or  whatever  it  is  fixed  to,  or 
erecpa  on  it*  surfiiec;  wl>ieh  growg  onwartl  from  its  apex:,  and  is 
symmetrically  clothed  with  distinct  iej»ves  a$  it  advances.  All  tliej-c 
lower  vegetables,  of  whatever  form,  imbibe  their  ftmd  tln-uugli  any 
or  every  part  of  their  jfiirface,  at  lea?it  of  Uie  freshly  fornwf?  partA. 
Their  roots,  when  they  luive  any,  are  u.*ual!y  intended  to  lix  the 
phutt  to  the  roek  or  soil,  rather  than  to  diiiw  nourishment  frotn  i!. 
Tlie  stJ"on5  rOdi*  of  the  Onr-xoeed,  Det'iTs  Apron  (L.iiiiiiiaria),  nnti 
otlier  large  Sea-iveeda  of  our  coa^t,  are  merely  liold-fastji,  or  eords 
expanding  tnUi  a  di^e-like  surface  at  the  extremity,  which  hy  their 
Jiesion  liin<l  these  l:wge  marine  vegetables  firmly  to  tlje  rnek  on 
?hieL  ihey  grow.  Mos-ie*  al:^o  take  in  their  nonrishment  through 
lieir  whole  expanded  surface,  prJncipany  therefore  by  llieir  leaves; 
"but  the  Etems  also  :$hool  fortli  from  tim«  to  time  deliciLte  roodeti^ 
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composed  of  slender  celts  wliich  grow  hi  a  do-w-nward  diiwtion,  taaA.i 
doubtleaa  perform  their  part  in  absorbing  moi-^ture.     A  Jros.*,  tliere- 

fore,  h  like  an  ordinarj  herb  in  minla- 
turt%  and  exhibits  the  three  gi^tieral 
Obuan's  of  Vegetation,  viz.  Hootf 
Stemt  and  Leaves, 

III.   Cellular   and   Vairntar   Plants. 

While  llie  Mtjases  emulate  ordinarj' 
herbs  and  tre«a  in  vegetation  and  ex- 
ternal appearance,  they  accord  with 
the  lowest  kindd  of  plants  in  the  $im' 
plicity  of  their  anatomical  structure. 
They  ore  entirely  oomposed  of  cellu- 
lar tissue  strictly  eo  calied,  chiefly  in 
the  form  of  parenchyma  (51) ;  at  least 
they  have  no  diatinci;  vessels  or  ducts 
(57)  and  no  true  wood  in  their  com- 
position. The  Mosses,  aJong  with  the 
IjiichenH,  Algae,  Fungi,  iStc.,  were  there- 
fofe  denominated  Cellular  Plants 
by  De  Candolle.  All  plants  of  higher 
grade,  inasmuch  as  vodcular  and  woody 
tissues  enter  into  their  composiilont 
when  they  are  herbs  aa  well  as  when 
they  form  shrubs  or  trees,  he  distinguished  by  the  general  name  of 
VASCtTLAH  Plants. 

112.  The  strength  which  woody  tissue  imparts  (54)  enables 
plants  in  which  it  abounds  to  attain  a  great  aize  and  height ;  while 
Hoeses  and  other  cellular  plants  are  of  humble  size,  except  when 
they  live  in  water,  in  which  some  of  the  coarser  Sea-weeds  do  indeed 
acquire  a  [irodigSou*  lengtli.  Although  true  Mosses  hove  no  wood 
in  theii'  composition,  yet  the  9o-<!fllIed  Club-Mosses  have.  S>o  also 
have  the  Ferns,  the  highest  organized  fiunily  of  the  lower  grade  of 
plants;  and  although  these  are  mostly  herbs,  or  eke  plania  with 
their  moi-e  or  leas  woody  stems  creeping  on  or  beneatli  the  surface 
of  the  ground,  yet  in  warm  climate;!  some  species  rise 'with  woody 
tnmkg  into  tall  and  palm-like  tree&>     But  even  the^  like  the  bum- 


VTO.  SS.    An  todlTllaa]  of  m  Hcu  (flijnwoiBltikui  pjTtfonno),  en1af]ge(l  to  mhoxxt  tmh<* 
timiNt  the  D&tufal  «]«.    S9.  Tip  ofk  iMf,  cut  mnm,  mwnb  tBtgnlOed,  to  ekow  tiia,t  U  t>  i 
■p  (9<cept  tb«  mldrlii]  oft  itDglo  kirer  oroAlls. 
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fIfbsMs  or  the  minatest  Moulds,  dpring  from  single  ceUa  or 
iJiSrtel  (97))  HJid  not  £rom  true  seeds.     And  the  tipparatuB  by  whtch 
tbe$e  Bporr.'s  are  produf^H,  whatever  be  its  nature,  h  not  a  flower. 
Plants  of  the  lower  gmde  (98, 
&it)   are  therefore   coUectively 
denominated 

113.  Flowfrinn  or  Cryptoga* 

moni  Flantt.  The  fmit  name 
expresses  tlie  fact  that  the  or 
3sns  of  irootificalion  in  these 
planta  are  not  of  tiie  nature 
of  real  flowers.  The  second 
name,  which  was  nitroduccd 
by  Unn^ujs,  and  ie  composed 
of  two  Greek  worda  meaning 
**  concealed  frucUfieatioD,"  re- 
fera  to  ibe  obscure  nature  of 
the  organs  or  ilie  prooewea  of 
reproduction  in  Uiese  plants, 
which  have  only  recently  come 
to  be  understood.  Some  ac- 
count of  thi»ni  will  be  given 
in  Chapter  XH. 


SXCT.   IL      PlAKT8    of  the   HiGHEB    GttADE;    THEJB   DeVELOP- 

H£»T  max  yu£  Seed, 

114,  FlOTcrini  or  PhttnoganKms  flanU,* — so  called  in  contradis- 
llnetion  to  the  Flowerless  or  Crj'ptogamous,  —  ia  the  general  nam« 
for  the  higher  grade  of  plantSj  to  which  our  ordinary  herbs,  ehrubs, 
and  tre*^.«  Itelong,  and  which  may  be  &iud  to  exhibit  tlie  perfected  type 
of  vegetutton.     The  lower  grade  begins  with  plants  eo  simple  aa  to 


*  Soraoiimei  written  Fiaaeroffamowi.  Both  tenne  oro  made  fiom  the  uune 
Greek  WOids,  and  si^if^,  by  a  metaphorical  expression,  ihe  cr>a.Dter|!art  of 
Cryp!0(;«mona ;  that  is,  that  ;he  esBentitd  orgKOB  of  the  flower  »re  mAeiTeflt  or 
coQvpiraost. 

n&.  10&    Sketch  isf  *  Tw*  FiTB,  DioitiOob  ubenwent,  9t  Bt,  H»1mi«5  »n»  Br.  J.  1^ 
lt>l.  J'oljrpoillsi)  Tulg&n,  a  coramoD  Fsni,  wtth  ill  cntplng  ttem  or  TDoUtook. 
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J^  d^tiuite  of  oi^ne ;  and  It  w  only  in  the  liigher  Cryplogamous 
plants,  40  ch  aa  Mo^-^sca  and  Ferns,  that  the  fiuiuliar  organs  of  grdi- 
nsry  vegetation  appear  aa  separate  parti  of  the  plunt,  viz>  tlic  root, 
Ktein,  and  l«^ve^  In  ibe  higher  grade  (i,  e.  in  FUninogsunoiis 
Plants)  those  thre«  parta  are  well  dulined,  and  alwnj3  present,  in 
some  form  or  other; — a  few  anomalous  instances  excepted,  mch 
m  iho  common  Duck-weed,  for  example  (Fig.  102). 
Here  stem  aud  leaf  are  as  it  were  bkrtided,  jq  the 
manner  of  a  Liverwort,  to  form  a  flal,  green  body, 
which  floats  on  the  water,  exposing  the  upper  sur 
fiice  like  a  leaf  to  the  light,  while  one  or  more  I'Ootn' 
proceed  from  the  lower,  and  a  small  and  eimpk 
flower  at  length  makes  its  appearance  on  some  piirt 
of  the  margin.  This  ia  an  extremely  simplLfiedJ 
BtAte  of  a  Phxnogamou.')  plant. 

115.  Ordinarily,  not  only  are  tlie  root,  stem,  and 
foliage  distinct  and  separate  from  each  otlier,  but 
also  distinct  from  the  appiiratuH  for  reproduction. 
So  that  the  plant  is  composed  of  two  kindj  of  or- 
"•  gana,  vix.  Organs  of  Vegetation  ajid  OsGAAa 

OF  Eei-rodcction. 

116.  The  Ol^aiB  af  Tegetelioe  are  the  Hoot,  S(«m,  and  Leatm  (110). 
These  are  ?■»  calk'd  because  they  are  jointly  concerned  in  the  nntri- ' 
tion  and  growth  of  the  plant,  and  in  the  performance  of  uU  ita  char- 
acteristic functsona,  and  thej  are  all  that  is  so  concerned,  flaking 
up  )M  they  do  the  entire  vegetable,  and  repejired  under  varied  fortQ4 
throughout  its  whole  development^  they  are  also  termed  the  FimDA- 
MENTAi  Organs  of  plants. 

117.  The  Ofgimi  of  BcprftdUElion  in  the  gimplest  Cryptogamoua 
plants  are  not  distinct  from  those-  of  vegetation. ;  bnt  in  most  plant% 
even  of  the  lowest  fiitniUes,  the  cells  for  reproduction  are  diffbrent 
in  appeimmce  and  in  the  mode  of  their  formation  from  those  whidi 
serve  for  vegetation.  These  reproductive  cells,  or  Sp&res,  with  tlwj 
apparatua  for  their  production  and  protection,  whatever  it  may  be, 
conFtitute  the  organs  of  reproduction  in  Cryptogamoua  plants.  In 
Phienogamou3  plants  the  organs  of  reproduction  are  the  Flower, 
c-ssentiully  consisting  of  Siamem  and  Pistils,  and  tlie  i-esult  of  their 
co^iperation  is  the  production  of  $£ED. 

118.  A  Setd  is  a  body  produced  by  the  agency  of  a  flower,  which 
contains,  within  one  or  more  coats  or  coverings,  a  ready-formed 
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planUet  in  a  njdimentxiry  state.  Flowerless  or  Cryptogainous  pkata 
(ipring  from  gftures  or  single  wlh,  which  when  they  gemiiiiale  multi- 
ply* to  prwitice  a  tissue  or  an  ft^regiition  of  celL^,  that  at  length 
grows  and  forms  a  plantlct.  But  a  seed  cootiiins  a  plantlet  ready 
formed:,  or  a  gtrm,  which  is  called  an  Kmbryo.  And  the  history  of 
a  Flowering  or  Phnenoprnious  plant  naturally  Ijegjiii*  with 
110.  Thf  Bevflopnifnt  of  the  Erabrya  from  Ihc  Swd,     Tlie  embiyo 

Tarits  exccedinjily  in  tiatiy  shapL",  :ijid  uppearant'e  in  diffeinajt  pluuta ; 
but  it  is  coristrijcteil  upon  tlic  fame  general  plfin  in  nil ;  and  the 
derelopmenl  of  alnios^t  any  plantlet  from  the  seed  will  serve  to  ilhi:?- 
trate  tlie  principiU  laws  and  processes  of  vegetable  growth.  To 
commence  wifh  the  Etudy  of  the  seedling  is  the  readiest  way  to  lift- 
dersland  ilic  whole  vegetable  structure  and  lii'c, 

120,  The  sctids  of  the  Ked  or  the  Sugar  Maple  furnish  good 
illnstnitioTis,  nnd  they  are  readily  met  with  in  (germination^  i.  e.  just 
developing  the  embrj'o  into  a  plant  Also  thoy  are  large  enough  to 
allow  l[je  finbrj'o  to  l>e  extracted  from  the  seed-coats,  and  inspeeted 
by  the  naked  eye,  or  by  the  aid  of  a  common  liand-glaes.  (Fig. 
103-1  ()-».)  Here 
the  whole  contents 
of  tlie  seed  consist 
ao  embryo,  neat  I  j' 
Qiled  up  wiUiin  the 
BeedH«»t?.      If    un-  ^^  ,^  ^ 

folded,   or,   which   h 

better,  M'  examined  when  juat  unfolding  itself  in  germit^atioa,  it  la 
•een  to  consist  of  a  tiby  Btem  or  axis  (Fig.  104,  105,  a),  hear- 
ing a  pair  of  pmall  leaves  on  its  smnmiL  The  axis  is  called  tho 
Radicle,  because  it  was  supposed  to  be  the  root  j  ihough  it  m  really 
the  nadiment  of  the  stem  rather  than  of  the  root,  and  therefore  were 
better  named  the  CauUeh ;  but  the  former  name  ia  now  too  well 
establisihed  to  be  superseded.  The  two  little  aeed-leavea  {b,  b)  are 
techninUly  called  CoTTLEDOJfS  t  and  a  little  bud  which  will  pre^ 
«ndy  apjKinr  In.'tween  thera  (Fig.  106,  c),  or  may  be  diseemed  there 
in  many  embryos  before  germination  (as  in  the  Almond,  Fig. 
108,  a)  \a  named  the  PLUSrtrLB*  The  embryo,  accordingly,  is  a 
sboit  axis  or  Btem  bearing  upon  one  end  Bome  rudimentary  leaves : 

no.  IQS.    Kmbryo  of  Bu$ar>UB|)l«  u  mI1»1  pp  Id  tt»  M«I.     104,  Wi,    Thn  SBtnr,  JiMt  lie- 
gfaiDfaic  to  uofokl  Knd  (l«TfiI»p  tn  germiiiAUoii  '.  a,  the  ndlcle,  or  prUoMT  (tcu :  i,  ^,  Um 
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or,  in  other  wwds,  it  is  a  prinuuty  stem  crowned  with  a  let^-huL 
When  it  growa,  this  stem  elongates  throughout  its  whole  length,  w 
as  usnallj  to  raise  the  budding  apex  above  the  surface  of  the  ecSi, 
into  the  light  and  air,  where  its  cotyledons  expand  into  leaves ;  and 
^  at  the  same  time  from  the  opposite  ex- 

tremity is  formed  the  root,  which  grows 
in  a  downward  direction,  so  as  to  pen- 
etrate more  and  more  into  the  soil  Tbe 
two  extremities  of  the  embrjo  are  6S£- 
ferently  organized,  are  differently  affeet> 
ed  by  light  and  air,  and  grow  in  opposite 
directions.  The  budding  end  invaria- 
bly turns  towards  the  light,  a«d  grows 
upwards  into  the  air ;  the  root-end  tnnw 
constantly  from  the  light,  and  buries  it- 
self in  the  dark  and  moist  soiL  These 
tendencies  are  absolute  and  irreversible. 
If  the  budding  end  happen  to  lie  point- 
ing downwards  and  tbe  root  end  up- 
wards, both  will  curve  quite  round  as 
they  grow  to  assume  their  appropriate  portions.  If  obstacles  inter- 
vene, the  root  will  take  as  nearly  'a  downward,  and  the  stem  as 
nearly  an  upward  direction,  as  possible.  These  are  only  the  fint 
manifestations  of  an  inherent  property,  which  continues,  with  only 
incidental  modifications,  throughout  the  whole  ^wth  of  the  plant, 
although,  like  instinct  in  the  higher  animals,  it  is  stixmgest  at  tiie 
commencement :  and  it  insures  that  each  part  of  the  plant  shall  be 
developed  in  the  medium  in  which  it  is  designed  to  live  and  act, — 
the  root  in  the  earth,  and  the  stem  and  leaves  in  the  air.  The 
plantlet,  therefore,  possesses  a  kind  of  polarity ;  it  is  composed  of 
two  counterpart  systems,  namely,  a  Deteending  Axity  or  root,  and  an 
Ascending  Axis,  or  stem.  The  point  of  union  or  base  of  the  two 
has  been  tcnned  the  crowny  nect,  or  eoBcar.  Both  the  root  and  stem 
branch;  but  the  branches  are  repetitions  of  the  axis  from  which 
they  spring,  and  obey  its  laws ;  the  branches  of  the  root  tending 
to  descend,  and  those  of  the  stem  to  ascend. 


IM 


PIO.  108.  A  gmnlnatiiif  embrjo  of  Sogar^MapU,  men  ■dwuewl :  a,  tha  ndid*  ■Inwfftwl 
kito  the  flnt  Jdot  of  rtem,  btaring  the  anfolded  eotytedon*  or  ned-lmTW,  b,  knd  betwean 
them  the  plumule  {c),  or  rudiment*  «f  tlM  Mzt  pair  of  learas ;  while  from  iu  loww  eitrwtty 
the  toot,  d,  li  fonnad. 
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121.  The  root  and  the  stem  grow  not  only  in  opposite  dlrectione, 
Jt  in  a  dlffi'rtnt  mode,     Tbe  little  Btem,  pre-existing  in  tlie  »eeJ, 

grow*  lliroufi;ln>ut   its   whole  kngth,  (but  most  in  its  upper  part,) 
so  tlijit  a  mdicle  of  perhaps  le^  than  a  line  in  length  may  become  a 

_«t«iniet  two  or  three  inches  long.     It  is  by  this  elongation  rhat  tiie 
-leaves  are  raised  out  of  the  &oil,  so  as  to  expand  in  the  light 

[,Vm1  air.  Mean  win  le  a  root  begins  to  be  formed  at  the  other  end  of 
the  nidiclc;  and  thid  lengthens  by  continued  eell-muUipUcat ion  maiiily 
at  ii»  lower  exiremity,  the  parts  onee  formed  scarcely  if  at  idl  elun- 
gatitig  afierwarda ;  but  the  growth  takes  place  eontinuouBly  at  the  tip 
sione.     The  primary  etem,  hearing  the  pair  of  Bced-Ieaveti,  soon 

[jfionipleted  its  development,  and  ceases  to  lengthen.    Then,  if  not 

JAefore,  the  plumule  (Fig.  lOG,  e)  begins  its  growth  and  devetopB 
into  a  i'eeond  &t«mlet  od  the  eummit  of 
the  iinst,  bearing  its  pair  of  leaves.  It 
lengthens  In  the  manner  its  predeces- 
sor did,  and  caiTie^  up  llie  accond  itmr 
of  lea^'cs  to  ^ome  distance  above  the 

|£r«t ;  titen  from  between  them  springa 
ft  third  joint  of  etejnj  crowned  with  its 
pEur  of  leaves  (Fig.  107) ;  and  so  on, 
building  up  the  whole  herb  or  tree  by 
lliia  ewCTjesnion  of  eimihir  growths  or 
joints  of  etem.  The  foot^  on  the  other 
kil,  grows  on  in  a  downward  direo- 
ion  continuously,  is  not  composed  of  a 
cried  of  joints,  and  bears  no  leaves  or 
other  organs. 

122.  The  youngest  seedling  la  there- 
[>re  provided  with  all  the  organs  of 

ation   that  the  fuU^rown  plant 

3§e5  J   and  even   the  embryo  in 

be  «eed  is  alreiitly  a  miniature  vegeT 

jjle.     It  huH  a  stem,  from  the  lower 

iid  of  wliich  it  etrikea  root  in  ger- 

linatiun ;  it  has  leaves,  and  it  has  or 

toon  (orms  a  hud,  which  developa  into  new  joints  of  stem  bearing 
additional  leaves,  while  beneath  it  geiida  its  root  deeper  and  deeper 

no.  lOT.    A  ««ahiK  Ilt»pl«  «U<i)i  ba*  i]et«l(ifi«d  two  fHldlUoiui  JidnU  of  item,  met  wi^b 
thdt  pBli  of  l^ra*. 
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into  the  soil.  Tlie  root  absorbs  materiaLi  for  tlie  |>binl's  noimsh- 
metit  from  the  soil;  these  are  conveyed  tlirough  tlie  st^'^n  iiit«  the 
leaves,  and  there  nasicnilated  (12,  15),  under  the  itiHueuoa  of  Uie 
light  of  the  sun  and  the  air,  into  organic  mutters  wbidj  serve  direcily 
for  furth«?i*  g]*owth,  iind  form  the  fabric  of  new  portions  of  &tem,  new 
leaves,  and  new  roots,  the  ve^table  thus  increasing  it^  size  and  ita 
power  at  every  gtt'p. 

123,  Once  e^mblislied,  therefore,  the  plant  can  provide  for  itself, 
drawing  the  needful  materials  from  the  earth  and  the  air,  and 
atsimilsiting  or  orgsinizlng  tbem  by  its  oi>vn 
peculiar  power.  But  at  the  beginning,  and 
until  it  has  sent  forth  it8  root  into  the  soil 
and  spread  out  it^  fir?t  leaves  in  the  light, 
it  must  be  nourished  and  grow  by  meansi  of 
organized  matter  supplied  by  tlie  parent 
plant.    This  supply  in  the  Maple  was  de- 


posited in  the  seed-leaves  of  the  embryo,  and  was  barely  sufficient 
to  develop  tlie  radicle  into  a  tiny  atem,  to  form  a  simple  root  at 
the  lower  extremity,  and  above  to  ex{>and  in  tlio  light  the  pwr 
of  emaJl,  green  aeed-lcaves ;  when  the  plantlet  is  leO.  to  its  own 
resources.  Very  commonly  a  larger  store  of  nouri.-^hment  is  pro- 
vided for  the  plant's  earliest  growth.  In  the  almond,  for  ingtame 
(Fig.  108),  the  large  cotyledons  axe  so  thickened  by  this  nourishing 
mtater,  deposited  in  their  tissue,  that  they  have  not  the  appearance 
of  leaves.  It  is  the  same  in  the  Plura  ai\d  Clierry  (Fig.  11 1*), 
and  in  the  Apple,  only  on  a  smaller  scale  (Fig.  110,  lll)t  and  the 
Beech  (Fig.  112  - 114)  and  the  Bean  (Pig.  115  - 1 17)  aiToM  familiar 


TT(}.  KH  EmhiTO  (JcenMl)  of  tlw  AlraoDd,  109.  BamB,  wl^  on*  eo^tetloa  nincn«4,  to 
UtOw  the  plmnuli,  a. 

flQ.  110.  Sectjoa  «f  aa  Appla-wtd,  ■akgaUi'd,  «vUtng  Uirhi|[1i  (]»  tlilckiim  of  llNi 
eot^lnloiu.    111.  Eni1>r}-ft  trt  tint  Mime,  extractifd  euticv,  tb*  cotylodoriA  ii  little  npant«d. 

riC.  Ul".    OcrmlDkUoD  of  Ui«  ChvTTj,  »howlaf  Uw  Uiiek  cotjrlwlaoj  UUIa  aitend,  mai 


PI,ANTS   rnOK  THI!   9in!». 


illaAtrHLiom  tif  llie  kinJ.  The  ample  elore  of  nounshment  in  sucb 
ca^ei  enabk'!?  the  gc-rminuting  plantlet  tO  grow  with  rijinarkabld 
vigorT  and  to  develop  llie  Blrong  plumule 
with  it9  leares  bdbre  the  seed-leaves 
b«Te  expanded,  or  the  root  Ims  obtmiied 
mudi  foottiold  in  the  eolL  In  these 
idstaiKes  the  cotyledons  are  so  much 
thickened  that, , 

yi'\'\\.^  \Y  "N.  although  they 
turn  green  Uh 
in  the  light, 
they  only  im- 
perfectly aji- 
8ume  the  n\i- 
ipeanuice  and 
perform  the  ]i 
fmictjons  of  or- 
dinary leave;;; 
and  the  earli- 
est real  foliage 
consists  of  the 
lenves  of  I he 
plumule.  Such 
cotyledons 
serve  chiL-fly 
J;'^  &.':  depodi  tones 
of  uourishment 
fur  the  germi* 
"'  •"      nuting  plant.  '" 

124.  Still  more  strongly  marked  casea  of  this  kind  are  presented 
Lby  Uic  Pea  (Fig.  118,  119),  tlie  Chestnut  and  Horeetiliestnut,  the 
POitk  (Flg>  120,  121),  &c.  Here  the  eoiyledonii  are  eseei^sively 
hihiekened,  so  as  to  lose  ^1  Ukcnoss  to  leaves  and  all  power  of  ful- 
jrHiing  the  office  of  foliage.  Accordingly  they  remain  unchant^ed 
[itrltliin    the    £eed<'oal^,   supplying    abundant    nourishment    to    the 


Its 


1 


"> 


fro  us  A  BMeh-nut,  «ut  Bettwu.  119  Beginning  gETtnlutlon  of  the  BNrb,  iticndng: 
I  'Itia  plumul*  gmwing:  liefara  the  Colyledona^  huta  oponed  in  tbe  toot  baa  ieue«]j  fctnud. 
'  XH-  TlvnaH,  *  little  laltr,  w\(tt  th«  ac«ind  joint  t$ii^tMtD«d. 

1*10.  lU     TIm  mbrro  (Um  wlutl*  kanwl)  at  the  Bhd.    lISv  a«ii»  eul;  In  grnntiiatlAtt  -. 
IMlk  CCqIi'toM  tXtWadUig  and  tiiOmiag  tbo   pluinuW.     lt~.  Ssiii«,  nintv  adTancwl  Iti 
wtton  ^  Dm  plamiiJ*  terolppod  Into  » JoUkL  of  ilom  ImuIqc  »  gtix  vt  Imto. 


--«  ml 
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plamule,  which  gives  rise  to  the  first  leaves  that  appear.    Am  tbe 

radicle  itself  ecarcely  if  at  all  elongjites,  the  cotyledons  are  not  tle- 

vated  in  germination  but  remain  under  ground  (i.  e.  are  /it/pcfueout), 

or  re^t  on  the  Furfaee  of  the  soiL 

125.  Ill  all  the  foregoing  illustrations  the 

nouri^ihmenl  provided  for  the  growth  of  the 

erabrj'o  into  a  plantlet  is  deposiled  in  the 

tissue  of  the  embryo  itself,  i.  e.  in  the  seed- 
leaves.  In  other 
cases  it  is  depos- 
ited around  tho 
embryo;  when  it 
forms  whtit  ia 
commonly  called 
the  jilhiTTten  of 
the  seed.  Thia 
malces  up  the 
principal  bulk  o(i 

QVl  the   seed    in   the^ 

tl  ^Buckwheat,     In- 

Jr  dian    Com  (Fig. 

126,    127),    and 

moat  other   ^orts 

of    graiiL      The 

greater  the  quan- 
tity  of  tliin,  the 

floury  part  of  the 

seed,  the  smaller 

or  less  developed 

ia    the    embryo, 

or  the  leas  thick 

are  its  cotyledons. 

In  the  Morning-  _ 

Glory,  for  instance  (Fig.  122  - 125),  where  the  embryo  is  surrountl- 
ed  by  mudlflginous  albumen,  the  cotyledons  appear  in  the  seed  as 
a  pair  of  very  tltin  and  well-forracd  green  leaves.  Theae  absorb 
the  nourishment  required  for  the  plantlet'a  earliest  growth  from 


Ft &.  lis,    Emlnro  of  ■.  Pea.     119.  The  *unv  In  eennlnktkm. 

tia,  ISO.    Ad  bnirn,  divided  lengthwise,  nbowibj;  m  hcUod  of  tb«  nrj  thkk  md  Bub; 
c«(>  Icdani  and  thu  t«it  ubiiII  ndJcis.     121,  Oermlnatian  of  lti«  amm. 
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the  sJUTOumling  albumen,  wljieh  in  gciTninatton  h  graduaTlj  lique- 
fied, its  stardi  or  amyloid  iMfing  transformed  into  dextrine  and 
eugar  (80^  82,  83).  Tliua  nounshed,  the  radicle  rapidlj  lengtliena 
mto  a  fitem,  and  devclu[)s  a  root  from  it^  sa  m 

lower  extremity,  connecting  it  with  the 


J  J, 


tB 


soil ;  and  when  the  enlarging  cotyledona 

extricate  themaelvea  from  the  decaying 
seed-coats  and  expund  ui 
llie  light  as  the  first  pmr 
of  leaves,  the  phintlet  h 
already  ei^tablished  ad  a 
eoinplete  miniature  vege- 
table, able  to  nourish  it- 
self, and  make  suiHcient 
provision  for  its  owii  con- 
tinued growth.  '"  "■ 

126,  The  embryo  in  seeds  provided  with  albumoa 
is  Bometiraeii  very  small,  as  in  Fig.  131,  or  even 
much  more  minute,  and  with  its  parts  so  rudimentaiy 
that  they  are  hardly  or  not  at  all  discernible  previous 
to  their  gradual  development  ui  gennination.  But 
eometimed  it  is  pretty  targe,  and  with  all  its  parts 
»        obvious    in    tha  seed;    HB   in   the   Momiug-Glory 

*nd  in  Indian  Com  (Fig.  122),    Tlie  ktter  has  a  highly  organised 

no.  IS,    Sad  and  aobiro  of  tiM  cmniaea  MontB^-Qkitf ,  eat  unwi ;  tbo  Intui  Mva 

»dgrwlM-    1^  Onbi^o  of  ttui  wme^,  4ktiif  h<!<l  nni  itiHigbtunsct,  wen  flfltwiiet    131-  Qeiml- 

Htinf  MoiniLDE-Olor;.    12&.    Tbe  WDt  fuTttwT  w1tuic«(1  ^  tts  two  tbJn  K*di-)(WTefl  «xpuid«d. 

F!/?.  12<t    A  Enln  of  ladlui  €ma,  (era  8atw1a«,  dlTided  Uuosgfa  tba  «iiiIh7i>,  wbiob  It 

hftrir*!  Jjkiif  on  the  ktbumen,  Mhlctk  nulM  tiM  priuttpll  hafk.  of  tfa*  leed. 

110    12T>     Aoothcr  gnin  nf  Corn,  est  through  tbn  middle  In  tho  apiHMlt*  direction,  dltid- 
tha  tnln^o  thrmigh.  Ita  thick  cotjledoc  ukl  Sti  plumule,  tha  latter  cmiiitlng  of  tw» 
,  «M  mkIMIdb^  the  ottier 
no.  UB>    Tb«  ti[il>c70  tak«q  out  wba|« ;   tile  tbtdc  mmii  b  Hit  rotrMoa ;  tlw  nure* 
Af  partly  aofiloied  bj  St  Ia  the  plumule ;  the  UttU  prq^eetlon  at  Ita  haw  ia  (he  tmj  itaort 

I  In  tlia  Bheatblng  lian  of  the  flnt  leaf  at  Um  pltUDole. 
FIQ.  129.    A  gnin  ot  Indlaa  Com  Iii  EenalnaUoiL. 

7* 
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embryo,  with  a  stnong  and  well-dereloped  planxule^  of  sererftl  IcHTrt 
enwrapped  one  within  atiother ;  ami,  beixig  uniply  Dourished  by  the 
copious  mealjr  albiimen,  li  sprtnCs  "mlh  re* 
nmrkatle  ligor,  sending  up  three  or  four 
leaves  in  rapid  gucc«j!^ion  before  the  earUeai 
has  oompleled  it«  growth^  at  the  same  time 
sending  Ibrlfi  ladditional  roots  downwanls  into 
the  soil.  Here  also,  as  in  the  Pea  and  the 
Oak,  Scc.  {124}  the  germination  is  hypc^eMUM^ 
the  cotyledfttia  remaJDtng  in  the  seed  under 
grouud,  and  the  leaves  which 
appear  above  gromnd  belonging 
lo  the  plumule.  This  \s  also  the  / 
ca^ie  in  the  Iris  (Fig-  J 39)  and'^ 
inos^t  plants  of  the  same  dass. 
But  in  the  Onion  Hhe  co- 
tyledon (which  is  single) 
lengthens,  raises  the  seed 
out  of  the  ground,  and  bfr* 
eotnes  the  fir^t  leaf. 

127.  In  Indiaii  Com  (Fig. 
130),  hi  Iris  (Fig,  132).  and 
alsoui  tliegerminntingCher- 
ly  (Fig.  Ill*),  Oak  (Fig. 
121),  And  Pea  (Fig,  110),  the  leavra  of  the  plumule 
succeed  one  jinotlier  singly,  that  is,  there  ia  «nly  one 
upon  each  joint  of  stem :  in  other  words^  the  lea^'es  are 
akernaie,  IVlieroas  in  the  eeedling  Beech  and  tlie  Bean 
(Fig-  114,  117)  these  early  leaves  are  in  paJrsi,  that  is, 
are  oppotite,  A  rimilar  difference  ie  to  be  noticed  in  the 
onbTj-o  as  to  the 

128.  Nnmbcr  of  Colflcdoni.  AH  the  earlier  iHustnv- 
tioDs  arc  taken  from  plants  which  have  a  pair  of  cotyle- 
dons, or  seed-leaves.,  belonging  to  the  first  joint  of  eiem, 
that  is,  to  the  radicle.     Such  embryos  are  accordingly  m 

paid  to  be  Dicottledonocs,^ — a  name  expressive  of  this  fa*!. 
But  tn  tlie  Lily,  Onioot  Iris,  Indian  Com,  and  the  like^  the  embi^'O 


no.  ISO,    lodUn  Com  mot*  kIvukwI  tn  cf^rmix*"*™'  ■''^  with  •  i^liMim  of  raoM. 
TTO.  131     Sertinn  nf  ■  M«d  ci(  Iria  or  F]o««r-4e-Luee,  in*gxiUlw4,  ihowtae  ttrii  tsuJl  «Bbl7« 
ncloMd  Id  Uhi  tJllunieb,  near  It*  bu«,    1^.  Oijnnbutliig  pEabtlat  fH  IHi. 


THE  HOOT. 


lias  only  one  cotyletlon  or  true  Beetl-lcnf  (Fig.  128,  &c.)  ;  the  other 
Icave.-t,  if  any  nre  u]i]j!U'ent,  are  enrlo^^d  by  t!ie  t-otjlcdoji  antl  he^ 
long  to  ttie  |vliimuli.';  fliitl  thv  embn-o  with  ono  cotj'leilon  is  ac- 
cflrtlingly  tenneii  MosrocoTYi-Enoors.  TIjc  difference  in  this 
respect  coinridea  with  strikihg  difffrenreg  in  llie 
structure  of  llie  stems,  leaveis,  and  Llo?j:omsj  and 
lajsa  foundHfion  for  the  division  of  Flowering  or 
Phicnogtunoiis  plnntsi  (114)  into  two  girat  Clsu^ei. 

129.  Ill  a  fi-w  pkntii,  siidi  iia  Pines,  tlie  embryo 
is  provided  wilh  from  thi-ee^to  ten  coiylcilonsj, 
which  expand  into  a  circle  of  as  mnny  green  leaves 
in  genniniuion  (Fig.  133,  134):  such  an  eniltryo 
U  eaid  to  be  Poltcottledosous,  i.  e.  of  many 
cotyledon*. 

130.  Having  taken  this  general  earvey  of  the 
development   of   Phaenogamoua    plantjj    from    the 
seeti,  and  of  their  common  plan  of  growth,  their 
further  dcvelo|»ment   and   their   morphology  may         '^         '^ 
best  be  stiulifd  hy  examining   in   snccesiiion  the  three  -univerpal 
orgJLns  of  vi'gi'tation  (116)  of  which  they  aU  coaaijat,  viz.  the  Root, 
Ste^  and  Leaves. 


CHAPTER     III 


OP  THE  BOOT,  OB  DBSCENDINQ   AXIS. 


131.  Tne  Root  ia  the  descending  axis  (120),  or  tiiat  portion  of 
the  Lody  of  the  p!ant  which  grows  downwjirila,  ordinarily  fixing  the 
vrgetnbk'  Jo  the  foil  and  abaorhing  nonri^hnient  from  it.  As  already 
mentioned  (121),  the  root  grows  in  length  by  continual  additions  of 
Bw  &bric  to  it-5  lower  extremity,  elonj^tin^  from  that  part  only  or 
iefly;  eo  Ibtt  the  tip  of  a  growing  root  always  con^iBta  of  the  most 
newly  fbrmcd  and  active  tissue.  It  begins,  in  germination,  at  the 
root-end  of  the  mdide.  Tliat  only  this  extremity  of  tlio  radicle  is 
root  i^  evident  from  the  mode  in  which  the  radicle  grows,  namely, 

ria   in.    Bparion  af  •  mti  «f  •  Viae,  w!th  tti  «iitii7«  of  pvrsnl  co^rtvdooi.    Ml.  Kirlj 
■«dl)Dc  Ho*,  «iUi  Ita  uttHukt,  <U«pta)'|Dg  lli  ilx  iMd-iufu. 
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bj  lengthening  throughout  eveiy  part;  which  is  a  characteristie 
feature  of  the  stem. 

132.  The  root,  however,  does  not  grow  from  its  rerjr  apex,  as  is 
comoaonly  stated; -hut  the  new  formation  (by  continued  multiplia^ 
tion  of  cells,  83)  takes  place  just  behind  the 
apex  (Fig.  135),  which  consists  of  an  obtoselj 
conical  mass  of  older  cells.  As  these  wear 
away  or  perish,  they  are  replaced  by  the  layer 
beneath;  and  so  the  advancing  point  of  the 
root  con«!ists,  as  inspection  plainly  shows,  of 
older  and  denser  tissue  than  the  portion  jnat 
behind  it.  The  point  of  every  branch  of  the 
root  is  capped  in  the  same  way.  It  follows 
that  the  so-called  spongioies  or  spongdOs  of 
the  roots,  or  enlarged  tips  of  delicate  forming  tissue,  have  no  ex- 
istence. Not  only  are  there  no  special  oigans  of  this  sort,  bat 
absorption  evidently  does  not  take  place,  to  any  considerable  extent, 
through  the  rather  firm  tissue  of  the  very  point  itself. 

19^3.  Ikorption  by  looU.  As  the  surface  of  the  root,  like  evety 
port  of  a  plant,  consists  of  closed  cells,  it  is  evident  that  the  moas^. 
ure  it  so  largely  takes  in  must  u* 

be  imbibed  through  the  walls  of 
the  cells,  by  endosmose  (40) ; 
and  that  the  whole  surface  of  a 
fresh  root  will  take  part  in  ab- 
sorption. The  newer  the  root, 
however,  the  more  actively  does 
it  absorb,  the  cells  then  having 
thinner  walls.  As  they  become 
older,  the  superficial  layer  of 
ccUs  thicken  their  walls  and 
form  a  kind  of  skin,  or  epider^ 
mis  (69),  through  which  absorp- 
tion does  not  take  place  so  free- 
ly. Roots  accordingly  absorb  mostly  by  their  fresh  tips  and  the 
adjacent  parts;  and  these  are  constantly  renewed  by  growth,  and 


FIO.  186.    Tbt  tip  of  the  root  of*  feedUng  Mapla  (?lg.  106),  magnified :  a,  the  ptae*  iriiM* 
growth  ii  mainly  taking  place,  by  oeU-multlpllcaUon :  h,  the  original  Up  of  the  ndiele. 

FIO.  186, 1S7.    Portions  of  the  (nr&ce  of  the  came,  highly  magnified,  ihowiog  the  i 
of  Uu  zoot-hain  or  fibtUa. 
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exten(!ed  fnrfticr  into  the  ^11.  The  abMrbing  surfac-e  of  Ac  new 
p«rts  of  root^  is  grcntly  inorfascd  by  tlie 

134.  KOQt-hRin,  or  delifaJe  Jibriis  irhit'fi  tlipy  bcniv  These  are 
ofVctt  dbt'crnibk  by  the  naketl  eye,  as  in  the  young  seedlins  M?if  le 
(Fig.  lO(J),  aiul  may  almost  alwnys  be  plainly  eliown  by  a,  moJerate 
ma^ifying  jwwer,  jl^  in  Fi^.  13;');  wliile  ji  higher  iiowcT  distiiictly 
rereals  their  iialiire,  as  proloriga lions  of  Fomr  of  the  ?«|K'rHdal  cella 
from  B  certain  point  into  silender  tubes  (Fig.  13G,  137),  thus  largely 
jjjcreti^ing  the  iiLsorbriiji;  siidaee.  As  fftst  as  tire  Biii^rficial  cells  ai-e 
converted  into  epi(k*nrtis,  tliti  it>ot-hiiirs  die  uway,  temh  tmm  taking 
tli^  place  on  the  newer  part^, 

136,  Tlie  ailvaneing  extrenaity  of  tliC!  root  consists  ofparendiyiria 
alone ;  but  vl<^(>«-U  and  wootty  ti:jsue  ap[icar  in  the  forming  ix)ot 
Mon  aft-cr  their  appcHrani-e  in  the  radicle  or  gtctnlet  above.  The 
Mnmngerpent  of  th«  wwMly  tufttter  Is  g*;nerally  the  same  as  in  the 
Etem,  except  that  the  root  setdora  exhibits  a  dietinct  pith.  The  root 
ififrcHWirn  in  dituneter  iti  the  same  uumner  as  the  stem.  (Chap.  IV. 
Sed.  IV^  V.) 

136.  The  grcTirth  of  the  root  and  its  branches  kef^ps  pare  with 
the  development  of  the  stem.  As  tlie  bitter  ^hooL^  upwsird  and 
expflnda  its  leaTcs,  from  whicl*  water  is  copiously  exhaled  doring 
TJgorou'j  vegetation,  the  fonner  grow  onward  and  continually  renew 
ilie  tender  ti^i^uc  through  which  tlic  ahsoiTition,  irquired  to  restore 
wh^  is  loet  by  eva^ioituioti  or  con»tuned  in  growth,  la  priDdpally 
effi»cted.  Ilciice  the  danger  of  disturbing  the  active  roots  during 
the  ee&ion  of  growth.  In  early  summer,  while  new  branchlets  and 
Icares  ure  developing,  and  when  Uie  sap  is  rapidly  (Mnsmmed  by  the 
fresh  foliape,  the  i-oolh'ts  are  abo  in  i-apid  action,  ai'e  extending  at  a 
cormsponding  rate,  and  their  tender  absorhing  pomtv")  are  most  fre- 
quently renewed.  They  cannot  now  be  retnoTed  from  the  fwil  with- 
out  injuiy,  at  the  very  time  when  their  action  ia  eaaenlial  to  restore 
the  liquid  which  ia  continually  exhaled  fram  the  leaves.  But  at  the 
close  of  sammer,  a^  the  leaves  become  inaetive  and  the  growth  of 
the  season  is  attained,  the  rootlets  al^^o  cease  to  grow,  the  epidermta 
forms  a  comparatively  flrni  covering  quite  down  to  the  tip,  and  ab- 
iSTption  at  length  ceases.     Tiiis  indicates  the  proper  period  for 

ysg,  namely,  in  the  autumn  atler  vegetation  id  sui^fieuded, 
iprttig  before  it  recommence:?. 

137.  TliiH  elongation  of  roota  by  their  advancing  points  alone  is 
adminibly  adapted  to   the   conditions   in  which   they  are   placed. 
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Growing  as  they  do  in  a  mediam  of  such  unequal  resistance  as  the 
soil,  if  roots  increased  like  growing  stena.s,  by  the  elongation  of 
their  whole  body,  they  would  be  tlirown,  whenever  the  elongating 
foi^  was  insufficient  to  overcome  the  resistance,  into  knotted  or  con- 
torted shapes,  ill  adapted  for  the  free  transmission  of  fluid.  But, 
lengthening  only  at  their  farthest  extremity,  they  insinuate  them- 
selves with  great  facility  into  the  crevices  or  yielding  parts  of  the 
soil,  and  afterwards  by  their  expansion  in  diameter  enlai^  the 
cavity ;  or,  when  arrested  by  insuperable  obstacles,  their  advandng 
points  follow  the  surface  of  the  opposing  body  until  they  reach  a 
softer  medium.  In  this  manner,  too,  they  readily  extend  from  place 
to  place,  ns  the  nourishment  in  their  immediate  vicinity  is  consumed. 
Hence,  also,  may  be  derived  a  simple  explanation  of  the  fact,  that 
roots  extend  most  rapidly  and  widely  in  the  direction  of  the  most 
favorable  soil,  without  supposing  any  self-determining  -power  b^ond 
what  belongs  to  all  growing  parts.     (Chap.  XIII.) 

138.  Wc  have  taken  the  root  of  the  seedUng  as  an  example  and 
epitome  of  tliat  of  the  whole  herb  or  tree ;  as  we  rightly  may,  for 
in  its  whole  development  the  root  produces  no  other  parts ;  it  beats 
nothing  but  naked  branches,  which  spring  from  different  portions  of 
the  surface  of  tlie  main  root,  nearly  as  this  sprung  from  the  radide, 
and  exactly  imitate  its  growtli.  They  and  their  ramificati<His  are 
mere  repetitions  of  the  original  descending  axis,  serving  to  multiply 
the  amount  of  absorbing  surface.  The  branches  of  tlie  root,  more- 
over, shoot  forth  irregularly,  or  at  least  in  no  ord^r  like  tliat  of  the 
branches  of  tlie  stem,  which  have  a  symmetrical  arrangement,  de- 
pendent upon  the  arrangement  of  the  leaves  (166). 

139.  To  the  general  statement  tliat  roots  give  birth  to  no  other 
organs,  there  is  this  abnormal,  but  by  no  means  unusual  exception, 
that  of  producing  buds,  and  therefore  of  sending  up  leafy  branches. 
Although  not  naturally  fumifihed  with  buds,  like  the  stem,  yet, 
nnder  certtun  circumstances,  the  roots  of  many  trees  and  shrabs, 
and  of  some  herbs,  have  the  power  of  producing  tliem  abundantly. 
Thus,  when  the  trunk  of  a  young  Apple-tree  or  Poplar  is  cut  off 
near  the  ground,  while  the  roots  are  vigorous  and  full  of  elaborated 
sap,  those  which  spread  just  beneath  the  surface  produce  buds,  and 
give  rise  to  young  shoots.  The  roots  of  the  Maclura,  or  Osage 
Orange,  habitually  give  rise  to  such  irregular  or  adventitious  (168) 
buds  and  branches. 

140.  Although  the  root  does  not  produce  ascending  axes,  or  stems. 
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exeept  In  wrtain  rather  unumiaJ  instances,  yet  stems  l',:!^!'^^!^  pro- 
duce roots,  wlienever  circumstancea  fiivor  it,  nnmolj,  wlien  t!tey  are 
coTeretl  by  the  damp  and  moieil  soil,  or  rL-tt  on  its  surfjire.  Hoola 
accortlinply  miiy  be  distingui.shed  into  primary  and  secondary, 

14L  The  Priinaiy  Root  is  that  which  origJnutea  from*  the  ]*oot  end 
of  the  embrj'o  in  germination,  inehiding  aL'^o  its  bmnchcs.  It'  this 
w>ritinues  as  a  mtiin  root,  it  commonly  forma  a  tajvroot.  But  veiy 
often  the  main  root,  is  soon  lost  in  the  bninchct.  Soraetimeai  a 
cluster  of  roots  is  proiluced  dijieclly  from  the  iower  extTCmity  of 
the  radicle,  a-*  in  tlie  Pumpkin,  and  Indinn  Com  (Fig.  1.10).  In  ttip 
latter  tbe  se(?ond  and  l]ie  sutcecdlng  short  joints  of  stem  also  egad 
out  roots.     These  are  early  instances  of 

IA2.  Serniwlftry  Root*,  i.  e,  iwJts  emitti?d  by  otlwr  piirts  of  th»* 
ascending  axis  than  the  nidicle.  Most  creeping  plants  priKlurc 
4lKm  at  every  joint ;  and  moet'  bwmchea,  when  bent  to  the  ground 
and  oovtred  with  earth,  so  as  to  afford  the  moiiitapo  and  dnrknes^s 
ihey  require,  will  Btrike  root.  Bo,  often,  will  ecpamte  picees  of 
yotmg  gteme,  if  due  care  be  taken ;  as  when  pUttt$  are  propagated 
by  «ittin««.  Crypio^fftraous  plants,  growing  frotn  spt>res  and  hav- 
ing no  embryo  sifm  or  axis  to  commence  with,  are  furnished  with 
eecotidary  roots  only. 

143,  Viewed  as  to  the  durfllton  of  the  plant,  roote  are  disliii- 
goished  into  annual,  biennial^  and  perennial. 

14:1>  Anniiai  RodU  are  those  of  a  phuit  which  springs  from  the 
Beed,  flovrere,  and  dies  the  smne  year  or  scasKin*  Such  jtltinta 
always  have  Jibrout  roots,  com]if>sefl  of  mimeraus  s^lender  broiK-hes, 
fibre*,  or  rootlets,  proceeding  laterally  ftom  the  mriin  or  tap-root ; 
or  else  the  whole  root  divides  at  once  into  euch  fibiiJiis  branches,  ii* 
in  all  annual  Grrisses  (Fig.  130).  These  multiplied  rootlrts  are 
well  adapted  for  absorption  from  the  poil,  but  for  that  alouej  T!;u 
foot!  which  the  roots  absorb,  after  being  dige-Sited  atid  e]ab*jra!ed  in 
llie  leaves  is  all  expended  in  the  prfiduction  of  new  leafy  bnoiche?, 
and  at  lenn;th  of  bloissom*.  Tlie  flowei-ing  process  and  the  m:;!!Tnrig 
of  tlie  fntit  exhaust  the  vegetable  ^xatly  (in  a  manner  hcrciirter  to 
be  explained),  coojiuming  all  tlie  noiiri>hin55  m.itcrial  which  it  eort- 

18,  Of  storing  it  up  in  the  fruit  or  seed  Ibr  ita  oflfkprsng ;  imd  the 
thatt^ifd  plant  peri>Iics  at  tJie  clo-^e  of  the  season,  or  whenever  it 
hfld  fully  gone  to  ^eud. 

145,  Birttninl  Bools  are  tho-e  of  plantJi  which  do  not  blussom  until 
the  jiecond  i.civ«on,  imd  which  die  when  thev  have  matured  their 
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seed.     Such  plfinU  ecnd  up  no  lengthened  stem  during  the  fir 
summer,  but  produce  a.  largo  tuft  of  leaves  next  tlie  graund^  imi 

proceed  to  eIaboi:at«  wliat  tbey 
ccive  from  the  roots  (ind  from  the 
into  oi^tmic  or  nourisliing  mutter,  and;] 
fltore  it  up  in  the  root,  in  the  form 
starch,  vegetable  jelly,  and  the 
The  root  enktrges,  or  becoinea  Jht&$ 
aa  thiit  a^umubites.  In  biennials 
accumulation  genemlly  takes  place 
the  primary  or  main  root,  as  in  lift' 
Radish,  Carrot,  Beet,  &c  Thh,  when 
only  moderately  thickened  and  taper- 
ing downwards,  ia  n  common  tap-root : 
when  jnore  enlarged  and  broadest  at 
the  crown,  or  junction  with  the  ex- 
tremely abbreviated  stent,  it  forms  a 
eontc^  root,  like  that  of  the  common 
'*  Beet  and  Parsnip;  when  broodeal 

the  middle  and  tapering  to  both  ^ndi,  it  ia  tpindU-tJtaped  or, 
f&tfti^  a»  in  the  Rudish  (Fig.  1 38) ;  when  much  broader  than  1od{ 
and  abruptly  contracted  below,  like  a  turnip,  it  i»  napifortn,  Suci 
roote,  abounding  in  nouri.-shntent,  are  api»ropriated  by  man  for 
The  plant  itself  uiies  thia  store  for  the  same  purpose,  TTlien  the 
vegetation  of  these  biennials  'i&  naumed,  the  following  spring,  the 
new  shoots,  fed  by  thia  ubuzidant  Bto<:k  of  nourishment  provided  for 
them,  grow  whh  great  vigor,  and  produce  flowers,  fruit,  and  seed 
ainjottt  entirely  at  ils  expen.-'c  ;  and  this  stock  being  exhausited  by  tlie 
time  the  seetk  are  matured,  when  the  cells  of  the  great  root  will 
found  to  Ik  emptied  of  their  contents  and  dead,  the  plant  perishes. 

146.  Pertnniu]  Boots  are  those  of  planla  which  last  year  after  year. 
In  phniba  and  trees  the  roots  themselves  hve  and  grow  indefinitely ; 
but  in  perennial  herlM  the  fame  rooU  seldom  survive  more  than  a 
year  or  two,  and  a  new  pet  is  formed  annually.  Here,  aUo,  a  store 
of  nourishment  for  the  vigorous  commencement  of  the  encceeding 
jrearV  growth  is  not  mifrequently  dejx)sited  in  the  root.  Tlie  Swtet 
Potato,  tlie  Peopy,  find  iho  Dahlia  (Fig.  139),  furnish  gtiod^iUHStrar 
doQB  of  the  kind-  Tliestc  roots  are  f^nerally  Jascicled  or  clustered; 
that  isf  they  consist  of  a  cluster  of  root^  from  llie  base  of  tlie  stem. 

TIG .  13S.    FHnUemi  iwt  <sf  Vb^  Rtdjjli,  ^lOi  fgiB*  fgitUai. 
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TTline  som^  of  these  remain  elender  and  serve  merely  for  nbeorption^ 

others,  thickened  hj  thin  deposit,  may  become  tttberota  (as  in  Fig. 

139) ;  and  buds,  fonncd  on  the  stem 

just  sibove,  dmw  upon  this  store  when 

(hey  start  into  growth  in  the  spring. 

These    parliculur    roota    perish   when 

e^ihausted   of  theh'    etorei    but  new 

.lecumulations   have  meanw!iile  been 

formed  in  some  of  the  roots  of  the 

reason,  which  serve  the  same  purpose 

the  following  epring ;  and  so  the  plant 

survives,  year  after  year, 

147.  Some  less  ordiojiiy  modifica- 
tioiis  of  roots  remain  to  be  noticed. 
It  1ms  already  been  stated  that  they 
may  spring  (fts  secondary  roots,  H2) 
from,  any  part  of  the  stem,  althongh 
they  commonly  do  so  only  when  this  '* 

rests  on  or  is  covered  by  the  soil,  which  afTorda  the  darknesa  and 
iDOtstore  congenial  to  them.  Some  stems,  however,  etrike  root  freely 
IB  ihc  open  air,  forming 

1 48.  Aerial  EooU.  The  Ivy  of  Europe,  our  own  Poison  Ivy  (Rhu4 
Toxieodenilron),  and  the  Trumpet  Creeper  cUmb  by  such  roots,  in 
the  form  of  s^mall  rootlets,  which  attach  themselves  to  the  bark  of 
trees,  &e.  These  serve  merely  for  raeclmnical  support.  Otlier 
[ilanis  produce  larger  aerial  rootH,  whidi,  emitted  from  the  stem  in 
the  open  air,  descend  to  the  ground  and  establbh  themselves  in  the 
toiL  This  may  be  observed,  On  a  small  seale,  in  the  stems  of  In- 
dian Com,  where  the  lower  joinLs  often  produce  roots  whinh  grow 
lu  the  length  of  several  inchea  before  they  reach  the  ground.  More 
remarkable  oises  of  the  kind  altouTid  in  those  tropical  regions  where 
the  saltry  wr,  saturated  with  moisture  for  a  large  part  of  the  year, 
favoi^  the  utmost  luxuriance  of  vcgetulion.  The  Pandanus  or 
Screw-Pine  (a  Palm-like  tree,  often  cultivated  in  our  coa-seiva- 
loriefi)  affords  a  well-known  injsLanee.  Here  (Fig,  140)  strong  roota, 
emitle^l  in  tlie  open  air  from  tltc  lower  part  of  the  trunks  and  soon 
reaching  the  eoil,  give  the  tree  the  eppearonee  of  having  been  par- 
tially nii^e<l  out  of  the  ground.  The  famous  Banyan-tree  of  India 
(Fig.  142)  affordd  a  gtill  more  striking  illustration.     In  this  the 

riQ-  13»     FwciigtKt  tstanw  n»ii  of  tbe  JJtblU- 

8 


Aerial  rootlets  slrike  froin  the  horizijctal  branches  of  the  tree,  ot 
.at  a  great  height,  at  first  swinging  free  in  Uie  air,  but  finally  mac 

'mg  and  establishing 
themsL^Ives  in  ihe 
pround,  where  they 
increase  in  dlj&iiie~ 
ter  and  form  aecci- 
sory  trunks,  sur- 
rounding the  origi- 
nal IjoU  and  sit{>- 
porting  the  wide- 
spread canopj  of 
branches  and  foli- 
age Very  eimUar 
is  the  economy  of 
the  Mangrove  (Fig. 
141),  wbich  forma 
impenetrable  thick- 
ets on  low  and  mud- 
dy sea-shores  in  the 
tropics,  and  even 
^S'c^S^jT'r"'^  occurs  on  ihe  coast 
"*  '*'  of  Florida  and  Lou- 

isiana.    Here  aerial  roots  spring  not  only  from  the  maJo  trutikf  &31 
in  the  Fandanus,  but  abo  hran  the  bnuichlets,  a8  in  the  Baajan. 
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Moreover,  Ibis  tendency  to  shoot  in  the  ah'  in  ehown  even  in  the 
enifjrj'O,  wliifh  begins  to  germimite  while  the  fruit  is  yet  HttHt'hed  tO 
tJje  pjirent  branch,  ofitm  elongating  it*  rndide  to  thu  kngtii  of  a  foot 
or  more  before  tbe  fruit  fiills  to  the  grouiKl. 

H9-  Epipll)'!?*,  Of  Atr-PlanU,  exhibit  a  furthrT  jerulistrity.  Tlieir 
roots  not  only  striltL'  in  llic  o\Kn  air,  but  throughout  thwr  Ufe  Jiave 
no  connei'lion  with  the  soil.  Tlve&e  gent'raliy  grow  ujion  the  trunks 
and  branches  of  I  ree* ;  tlielr  root^  inert- ly  mlin/ring  lo  the  bark  to 
fix  the  j>hint  in  its  position,  or  cbc  hiitigitig  liwse  in  the  air,  from 
which  such  plants  dmvt  iill  thnir  noiirijhment.  Of  this  kind  iire  a 
htpge  portion  of  the  gorgeous  Orehidat'cous  plimts  of  very  warm  and 
humid  dimes  which  are  so  much  prized  in  hot-houses,  and  which, 
in  their  fiowera  as  well  a;*  their  genenil  aspect,  exhibit  sueii  fiintastic 
And  infinitely  varied  farnu.     Some  of  the  flowers  resemble  butt«r- 


or  Btntnge  inseds,  in  shape  fia  wl-U  as  in  gaudy  coloring ; 
pjfbr  eJEanaple,  sis  the  Oticitlium  PapJlio  (Fig.  113).    To  another 


VtQ.  14S.    Otirliliiim  Papllio,  anil,  144,  rrnntutrftcU  rowaj  two  tplpti^rtw  nf  Uw  0«i4i 
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family  of  Epiphytic  plants  belongs  the  Tillandsia,  or  Long  MiSH^a 
which,  penik'tit  in  long  and  gray  tangled  clusters  or  testooiia  Hwn 
tbe  branclies  of  tlie  Live-0»k  or  Long-leaved  Pine,  gives  such  a. 
peculiar  and  sombre  aspect,  to  the  forests  of  thfl  wnrmer  portions 
of  our  Southern  States.  They  are  callerl  Air-plants,  in  allusion  to 
tbe  Bource  of  their  nourishment ;  and  Epiphytes,  irom  their  grow- 
ing upon  otlicr  plants,  and  in  contradistinction  to 

1 JO,  FsmsUcs,  tiuit  not  only  grow  upon  other  vegetables,  but  live 
at  their  expense ;  whicJi  Epiphytes  do  not.  Pftrasittc  plants  raay  ] 
hf  divided  into  two  sorts,  vij;.  :^  1st,  those  that  have  green  foliflge; 
and  2d,  those  tliiit  are  destitute  of  green  foliage.  They  may  vary 
al^o  in  the  degree  of  parasitism  ;  fiome  being  absolutely  dependent 
apon  tljc  fO'tcr  plant  for  nourishment,  while  otheri?,  such  as  tlie 
Curfied  Fig  (Clu*ia  rosea)  of  Tropieal  America,  often  lake  root  in 
fte  soil,  u.ad  thence  derive  a  part  of  their  support.  The  latter  oc- 
curs only  in 

151.  Grten  Parasites^  or  those  fiimished  with  green  foliage,  or 
proper  digestive  orgaua  of  their  own.     These  strike  their  roota 


through  the  bark  and  directly  into  the  now  wood  of  the  fa'ster 
plant;  whence  they  draw  the  ascending,  mostly  crude  sap,  which 

th«fy  have  to  assimilate  in 
their  own  green  leaves, 
The  Slistletoe  is  the  most 
familiar  example  of  th4| 
cla^s.  It  19  always  com- 
pletely parasitic,  being  at  no 
period    connected    with    the 


Iree  where  it  happens  to  fall,  and  its  naflcent  poot,  or  rather  the 
woofiy  mass  that  it  produces  in  ploee  of  the  root,  j^enpt^ntes  the 
bttrk  of  the  foster  slom,  and  forms  ag  close  a  junction  wilh  its  young 
wood  m  that  of  a  natui-a)  branch.  The  Cursed  Fig,  (wminonly  be- 
giniung  as  a  parjisite,  nomh  down  aerial  rooi?,  ^onm  of  wljit*h  strike 
into  the  wood  of  the  footer  tree  lower  down,  wlulc  others  descend 
to  the  ground  and  draw  fixini  it  a  port  Jon  of  their  susteoance  in  the 
oniinary  nianner*  Some  common  herbaceous  plant*,  hitherto  not 
suspected  of  such  habit's,  liave  recently  b^en  found  to  fix  themselvep 
plande-stinely,  under  ground,  by  tneiuis  of  some  of  their  rootlets,  to 
the  roots  of  neighboring  plant?,  and  furtively  draw  from  llioni  a 
fMKtion  of  their  susteBiinoe.  T\i]s  is  the  cnso  with  our  Coraandra, 
as  well  as  with  I  he  Thesium.*  of  the  Old  World,  and  al?io  with  our 
Gerardiiui  und  many  other  plants  of  that  family,  whit-h  have  long 
betiB  known  as  uncultiirahle,  although  the  can^Q  of  their  being  so 
\a&  only  lately  been  detected.  It  would  appear  that  this  partial 
parasitifim  is  neees&ary  to  their  exiFtence,  Geranlia  appears  to  im- 
plant its  rootlets  upon  the  hark  of  the  roots  of  neighboring  shrtiba, 
and  therefore  to  steal  elaborated  mp  (Fig.  14.'>,  140). 

I.i2.  Pale  or  Colored  Parasites^  such  as  Beech-Drops,  Pine-Sap, 
i<%,  are  those  which  are  destitute  of 
green  herbage,  and  sre  usually  of  a 
while,  tawny,  or  reddish  hue ;  in  fact, 
of  fwiy  csolor  except  green.  The«e 
strike  iheir  root-K,  or  Bueher-^hnped 
discs,  into  the  hark,  mostly  that  of 
the  root,  of  other  plants,  and  thence 
draw  their  food  fnam  the  &ap  already 
ehihoruieiL  Tiiej  Imve  acconhngly 
no  oocaeion  for  digestive  organs  of 
tiieir  own,  i.  c.  for  green  foliage. 
The  Dodder  (Fig.  147)  is  a  common 
plant  of  tim  kind  which  is  paraiiitic 
above  gnnuid^  Its  ficeds  germinate 
in  the  earth ;  but  when  the  blender 
twining  stism  rcacliea  the  surrounding  ,„  ^^^         ,^, 


fia.  147.  TTuj  common  SoddEr  of  the  Mortliera  Stfttw  (DiMeuU  OmnoTllJ,  of  tbe  natunl 
itat,  puaiiStie  npon  the  item  of  am  h#rb  :  lb«  Uncoiled  (lOrtJod  U  th*  [ovtit  Bad  fbows  tbi 
gMili  «f  lU  mttfl^binfDt.  14S.  The  coijeil  embrra  takan  fratn  thrsmi],  nicyU'ralaly  mnpiiflMl- 
M9  Tto*  twov  tn  gvrmiiutioD  ;  ttw  lover  va&  okmg^tlag  ioVf  t.  nwt,  tb«  vppn  Into  •  tbroHl- 
XOsm  iMllwt  Item. 
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lierljRg*^>  it  forms  surkers,  wliich  altncli  ihemselvea  firmly  to  th«^ 
fturfacc  of  the  supporting  pkinl,  pciietrate  its  epidermis,  and  feed 
upon  its  juices ;  while  the  orlgintd  root  and  biise  of  the  fetem  perish, 
and  thtj  plant  has  no  longt-r  any  connection  with  the  foil.  Thtis! 
jitealing  hs  nourishment  ready  prepared,  it  requires  no  proper  diges- 
tive organs  of  its  own,  and,  consequently,  does  not  produce  leaves.  1 
Tliis  eronomj  is  fort-.h:idowccl  in  the  emhn'o  of  the  I)odtirr,  which 
ij  a  naked  thread  ppirallj  coiled  in  the  seed  (Fig.  148,  liO)»und| 
pre)-enting  no  vestige  of  cotyledonu  or  secd-leaTCA  A  sjiecies  of  Dod- 
der infests  and  greutly  injures  flax  in  Enrope,  and  soiiH'time^  makes 
it5  appearance  in  our  own  flax-fields,  having  lieen  intrLHiueed  with 
the  imported  seed.  Sach  para.«ites  do  not  lire  upon  all  plants  in- 
di.seriminarely,  but  only  upon  those  whose  elalrorate  juiits  fumiz^h  a 
propitious  noiirif^hment.  Some  of  them  ai-e  rt'strieteil,  or  nearly  so, 
to  a  particular  species  ;  others  show  little  preference,  or  are  found 
indiflerentlj'  upon  eeveml  species  of  different  familiM.  Tl:i'ir  seeds, 
in  some  cases,  it  is  «aid,  wiU  germinate  only  when  in  eoii(aet  willi 
the  stem  or  root  of  tlie  epeciea  upon  which  they  are  declined  to  lire. 
Having  no  need  of  herbage,  such  plant:)  may  be  reduced  lo  a  staJt 
Iwaring  a  single  flower  (Fig.  9 So)  or  a  clnster  of  flowers  (I'ig.  96S), 
or  even  to  &  single  blossom  developed  from  a  bud  dii-ecily  [lamsittc 
on  the  hark  of  the  foster  plant.  Of  this  kind  are  the  K'vcrfd  epedcs 
of  Pilostyles  (parasitic  flowers  on  the  shoots  of  Irfgumtnous  plwits) 
in  Tropical  America,  one  specie*  of  which  was  riTCnlly  discovered 
by  Mr.  Thurber  near  the  southern  honlers  of  New  SIi/xJco.  Here 
the  flower*  ore  smidl,  only  about  a  ijuarter  of  an  incli  in  diameter. 
Tlie  tnoiit  wonderful  plant  of  tlit!?  kind  is  (hat  vegetable  Titan,  tlie 
Roftlesia  AmolJi  of  Sumatra  (Fig.  150),  whicli  grows  upon  the 
stem  of  a  kind  of  Grape-vine.     It  i^  a  parasitic  fluwer,  measuriiig 


no.  ISO.    BmlDMlfe  Am«liU ;  ma  expanded  doirer,  uiil  &  bud,  dliwUjr  pamitia  on  tt*  i 
Mh-rlmi  nduwd  to  U)»«calB«r  Julfui  tosti  !»•  IbOt. 
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nine  feet  in  ciiTumferencp,  ami  weighing  fifteen  pounds  1     Its  color 
is  light  orange,  mot i led  with  jellowi^li'white. 

133,  Among  Ciy|itogamous  jiluailiij  nuineroua  Fungi  are  paraaitic 

upon  living,  e^pedaUy  u[>oa  languli^hing  vegetobles ;  ot1it^r.4  infest 

Jiving  tuiiniAls  i  I  he   rest  ffed  on  deml  or  deoaying  vegetable  or 

^ftntinal  mailers:   all  are  destitute  of   chlorojilijll  or  anything  like 

green  herJiiige.     It  is  probable  that  our  Monotropu,  or  Indian  Pii>e, 

a  pallid  Phffiiogflinoug  plant,  Wking  like  a  Fungus,  ucluidly  lives 

like  one,  mid  dmws  its  nourif^hmciit,  at  k-ai$t  in  great  pai't,  fi-om  the 

'  decoying  leaves  among  which  it  grows. 


CHAPTER    IV. 

OF  THE  STEM,   OB   ASCENDING   AXIS. 
Sect.  L     lis  Genkhal  Ciiaractkrijtics  A?ri>  JIodk  of  Gkowth. 


154.  Tut:  StKJt  b,  the  a- pending  axis,  or  that  portion  of  the  trunk 
which  in  the  embryo  gi-ows  in  tui  opiJOdite  direction  from  the  root, 
-decking  the  li;:ht,  and  <'Jv[tn<)ng  ilsftif  tw  niiifh  ilh;  possible  to  the  air. 
All  Plur-nogiunom  phmts  (ll'l)  [jossfss  stem,-?.  In  tho;e  which  are 
Mid  ti>  be  acaule^cenl,  or  stemffss,  it  is  either  very  ^hol*t,  or  concealed 
l>fne;ith  the  ground.  All  hough  tht?  gteni  always  takes  an  ascending 
dirt'f'Jion  at  (lie  wrnmcncL'ineat  of  its  growth,  it  doed  not  unilbrinly 
rittain  it ;  but  somciimcs  trails  along  tlie  surface  of  the  ground,  or 
hurrows  beneath  itj^  pending  up  branches,  flower-stalks,  or  leaves 
into  the  air.  The  common  idea,  that  all  the  suiiterraneim  poition 
of  a  pLiTii  l)elongs  lo  the  root,  h  by  no  means  correct. 

15.J,  The  root  gives  birth  to  no  other  organ;?,  but  itsflf  directly 
jjpi-fornjs  lho?e  functions  wlneh  pertain  to  the  relaiions  of  the  vege- 
table with  ihe  soil  J — 'm  branches  bind  the  plant  to  the  earth;  its 
newly  fonned  extremities  or  rootlets  imbibo  noiiiislmient  from  it. 
But  the  aerial  functions  of  vegetation  are-  chiefly  carried  on,  not  eo 
much  by  the  stem  itself  m  by  a  distinct  set  of  organs  which  it  benrs, 
namely^  the  leaves.     Henec-j  the  production  of  leaves  is  one  of  the 
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■^jaaacastisdei  of  the  stem.  These  are  proiited  0017-  at  eertain 
iesuute  anl  sjmsaetnaJij  amngni  poiota^  called 

loiL  Mb.  fiteianj-  baoUf  so  named  became  the  tissoes  are  here 
OUR  or  Ie»  eondeibfed,  interlaced,  or  imermpted.  as  s  eoospicDODS- 
hr  <««a  in  the  Bambooi,  in  a  stalk  of  Indian  Cora,  or  of  an  j  other 
Grki&  Here  each  node  tbraa  a  complete  rin^  becaose  the  leaf 
artses  from  the  whole  circumference  of  the  stem  at  that  place. 
When  the  base  of  the  leaf  or  lea&talk  occupies  oolv  a  port  of  the 
cucumtervnce,  the  nodes  are  not  eo  distinctly  marked,  except  bj 
Hbt  leaves  thev  bear,  or  by  the  Mars  left  bj  their  ftll  (Fig.  lol,  dee.) 
They  are  often  called  joints,  and  sometimes,  indeed,  the  stem  is 
actually  jotHtedj  or  articula'edj  at  the^^e  points ;  bat  commonly  there 
k  no  tendency  to  i^eparate  there.  Kach  node  bears  either  a  single 
kat'  (as  in  Fig.  Ill,  121,  Sec),  or  two  leaves  placed  on  opposite 
skies  of  the  stem  (as  in  Fig.  107),  or  else  three  or  more,  placed  in 
a  ring  (in  boranical  langoage,  a  vhorl  or  rtrtidl)  around  the  stem. 
The  naked  portions  or  spaces  that  intervene  between  the  nodes  are 
termed 

lo7.  iDternodcSt  The  imdeveloped  stem  is,  in  fact,  made  up  of  a 
certain  number  of  these  leaf-beanng  points,  separated  by  short  in- 
ter\-als  ;  and  its  growth  consists,  primarily,  in  the  euccessire  elonga- 
tion of  these  intemodes  so  as  to  separate  the  nodes  more  or  less,  and 
allow  the  leaves  to  expand. 

I'iB.  This  brings  to  view  the  leading  peculiarity  of  the  stem; 
namely,  that  it  is  formed  of  a  succession  of  similar  parts,  developed 
one  upon  the  summit  of  another,  each  with  its  own  independent 
growth.  Each  developing  intemode,  moreover,  lengthens  throu^ 
out  its  whole  body,  unlike  the  root,  which  elongates  continuously 
fixnn  its  extremity  fdonc  (121).  To  have  a  good  idea  of  this,  we 
have  only  to  observe  the  gradual  evolution  of  a  germinating  plant, 
where  each  intemode  develops  nearly  to  its  fiill  length,  and  ex- 
pands the  leaf  or  pair  of  leaves  it  boars,  before  the  elongation  of 
the  succeeding  one  commences.  As  already  described  (120,  dbc.), 
the  radicle,  or  intemode  which  pre-exists  in  the  embryo,  elongate^ 
and  raises  the  seed-leaves  into  the  air ;  they  expand  and  elaborate 
the  material  for  the  next  joint,  the  leaves  of  which  in  turn  prepare 
the  mntcrial  for  the  third,  and  so  on.  The  intemode  lengthois 
principally  by  the  elongation  of  its  already  formed  cells,  particularly 
in  its  lower  part,  which  continues  to  grow  after  the  upper  portion 
ihed. 
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lf»9,  Blltls.  Ttie  jipox  of  tlio  elem,  aecordinglj,  U  nTwaj?  crowned 
Willi  an  nndevcloptj  portion,  wilh  rudimt'ntai'y  part^  similar  to 
tlwae  already  unfolded,  that  13,  with  a  Bud.  Tlie  embrjo  itaelf 
may  1m*  vifwc-d  Sl»  an  intemoilo  (the  rndicle)  bearing  tlie  ftindunientfll 
Irtjd  (the  jilunDule)  m\  it.'  ajK-x,  from  which  the  whole  plant  is  de- 
Telopod,  just  a^  an  oniintiry  bud  of  a  tree  or  ?hrub  develops  to 
form  (htj  git>wlli  ipf  the  stifbton.  Except  tlifit,  in  tliC  lfitt«r  rase,  the 
different  feteps  follow  each  other  more  clascly ;  for  llic  hud  usiually 
has  a  con-^iderabh.!  numljer  of  parts  ready  formed  in  mininture  before 
it  b^ns  to  grow,  and  hm  a.  full  store  of  ns&iniilated  snp  aceumukted 
in  (he  parent  stem  to  feed  ujion.  This  ia  no  leaa  the  ca^e  itt  many 
strong  embryos  higlJy  developed  in  the  seed,  and  supplied  with 
ftbumlant  nonrishment,  either  in 
tlie  eotyledoDi?,  as  in  the  Pen 
(Fig.  119)  and  Oiik  (Fig.  120), 
or  in  the  nlhumen,  ns  in  Indian 
Com  (Fig.  126-130),  The 
ttroog    buds  which   in    many 

lbs    and    trees    crown    the 

3C  of  a  stem  when  it  ha*} 
completed  its  growth  for  the 
season,  often  ejthibit  the  whole 
plan  and  amount  of  the  next 
year's  growth ;  the  nodes,  and 
even  the  leaves  tliey  bear,  being 
already  formed,  and  only  re- 
quiring the  elongation  of  the 
internodes  for  their  full  cx- 
panaion.  Tliis  is  rudely  shown 
in  the  annexed  diagrams,  Fig. 
151,  152.  As  the  bud  (Fig, 
153)  id  well  supplied  with 
nourishment  in  spring  by  the  '**  '**  '" 

sl€m  oa  which  it  rests,  ita  axis  elongatea  rapidly ;  and.  although  the 
growth  commences  with  the  lowest  inteniodc,  yet  the  eetjond,  third. 


no.  ISL    DIsgiWD  of  tht  Tertlcftl  netton  of  ■  rtrong  bad,  nuth  u  thnt  of  ITuiBwlmtnat. 

no.  153.  Tti*  Axil  of  tbe  imox  i1e*Blap{jig,  the  alrai^daii  biif)Diiln|$  irith  tb*  lamatl  ili(0. 
feed*,  non  followad  tij  Hm  oUiBia  In  auoccHkn. 

f10>  ISS.  A  yttx'M  gremtb  at  Barwchcitnut,  crowned  with  •  bamlnitl  bnd  :  a,  m»t»  UA 
Igr'tti*  billd.ae>lM  of  tfa«  prcTiMU  ymr;  i,  Kun  left  V  t^w  f»ll«a  Iwri^kJks ;  e,  uJUu?  Iittdt. 

no,  IM.    BiBBcb  uul  bwlt  {1^  uUluj)  of  thu  lILui. 
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~.i  >,-<irr i  inf^mrnJes*  &r.  hara  beg^m  to  lengthen  lor.^  before  tlie 
r<^t  3:ei  arosMfil  ixs  fiill  growth.     The  stem  thus  coiitinui.*d  fram 
,  Tj—miital  bod  u.  It'  it  «orrive.  a<zaln  terminated  with  a  similar  bod 
3B  m        at  the  cli><e  ot*  the  season,  which  in  its 

developaient  repeuts  tlie  game  process. 
A  aet  of  narrow  rings  on  the  bark 
(Fig.  lo3i,  a)  rommoDly  mark  the  limit 
of  each  year's  growth.  These  are  the 
scars  left  by  the  fiill  of  the  scales  of 
the  bad ;  and  these,  in  the  Horsechest* 
not,  and  other  trees  with  large  scnlj 
bods,  jnay  be  traced  bai^  on  the  stem 
for  a  series  of  year?,  growing  fidnter 
with  age,  until  they  are  at  loigth  oIk 
literated  by  the  action  of  the  weather 
smd  the  distention  cansed  by  the  in- 
crease of  the  stem  in  diameter.  The 
same  is  the  case  with  the  ukm^  con- 
spicuous Uaf-tean,  w,  marks  cm  the 
batk  left  by  the  separation  of  the  leaf- 
stalky  which  are  for  a  k»g  time  oon- 
spicuous  on  the  shoots  of  the  Horse- 
chestnut  (Fig.  153,  b)  and  the  Mag- 
nolia  (Fig.  155), 

160.  A  bud,  therefore,  is  nothing 
more  than  the  first  stage  in  the  de-  < 
vclopment  of  a  stem,  with  the  axis  still 
HO  short  that  the  rudimentary  leaves 
within  suc(x>Hsively  cover  each  other, 
while  the  whole  is  covered  and  pro- 
tected by  the  scales  without.  Buds 
vary  greatly,  however,  in  size,  ap- 
{wiirancc,  and  degree  of  development. 
Tliosie  of  many  shrubs  and  trees  are 
minute,  and  hidden  by  the  bark  until 
their  vernal  growth  commences,  as  in 

no.  1G&.  Bnmh  of  Magnolia  timbrella,  of  tlw  mtaral  dn,  crowned  with  tb«  tomtnal 
d  i  and  bdow  exhibiting  th«  lugt,  roundeU  laaf-wan,  aa  well  aa  the  rings  or  annular  acars 
t  bj  tha  fall  of  Uw  bod-acales  of  the  pntviou*  faMon.  166.  A  detached  scale  from  a  dmilar 
d  i  Iti  ttitektnad  axlt  ia  ttka  baa*  of  a  leaflitalk ;  tha  inambranoua  aldea  oonibt  of  tha  pair  <f 
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SuBwic,  LoTUst,  Iloney-Locu:?t  (Fig.  lC-(),  &<**:  in  these  burlj  tlic 
portii  are  fiw  unci  very  rudimentary,  jukI  nrc  mostly  fomv^d 
as  they  ilin-t'Ui[).  In  &ome,  they  are  naked,  that  is,  are  entirely 
destitute  of  pi-oU;<*tin[g  scnles,  and  cxliibil  llie  fomiing  lenvr-.s  dirwtly 
ex{)0-cd  to  the  ftir,  jii^t  as  (hey  are  in  herbs.  Tliis  occur*  in  ninny 
trojucul  trcf.-:,  but  riot  in  ftU,  rnitl  in  !*ome  ehmbs  of  cold  rlimatesi, 
siiel)  fis  our  Vibut'iium  mnJtim  and  Y.  hint.iinrtdor!.  Bnt  thi?  greater 
uuinber  of  |>h»iij^  which  iiave  h  M'inter  to  endure  arc  provided  witb 
fct^ff  buds.  Tho^e  of  Bf-eeh  ftnd  nickon%  ai$  wrdl  as  of  Ilorseehest- 
nut  nnd  3f:igtiolta  already  rcfei'red  to,  are  eon-pieuoiis  ond  well- 
developed  examples.  The  Scales  wr**e  to  pi-oieel  the  tender  parts 
wtlliin  ag!iin-:t  injury  from  moii^tur^  and  from  r-udden  elmnjres  in 
tenummlure  during  the  donnant  sttife.  To  wjird  off  moi,sture  more 
effeelUHlly,  they  aie  sometimes  co:Ued  with  a  v\';ixy,  nr-innn^,  or 
balsamic  exmlation,  hs  id  con^^pinious  on  tlie  acale-j  of  llie  Horse- 
cliC'SnuL,  BfilsHui-Popliir  or  BaJm  of  Gile:id,  mid  Unl-^fim^Fir.  To 
gufird  flgiiinst  sudden  ehnnge-'^  of  tcmperultir*-,  they  ftre  olb-n  lined, 
or  the  rudimcDlaiy  leaves  within  invesited  wiih  non-coiiducling 
down  or  wooL 

I  CI.  The  hud^enlct  themselves  are  leaves  in  a  modified  ftt;tc. 
Tliis  is  evident  from  Uieir  eil  nation  and  an-angement,  which  are 
llie  same  ib^  of  the  proper  leaves  of  the  pp*:ei<s,  iuid  by  the  gnnbuil 
tranititions.  fix^m  the  former  to  the  latter  in  many  j)]ants.  In  the 
turionif  or  sublerninejm  budding  shoots  of  numerous  jiercnnial 
her!)*,  and  in  the  unfolding  buds  of  the  Liljic  and  Sweet  Biicktye 
(j'E.-ieulus  pHrvifloni),  every  f,n*ad!ition  may  be  traced  between  bud- 
9(!iU<!$  and  fblJugc,  showing  that  no  absolute  IJTie  ean  be  drawn  be- 
tween them,  but  thnt  the  two  are  esr^entially  of  the  game  nature,  i.  e, 
arc  difleri'ut  mcxlificnlion*  of  the  satne  orjiiJii. 

1C2.  Finn  »f  VfJt'Mion.  In  f«et,  a  Fim]ile  stem  bears  nothing  but 
Iwives  in  r;om**  form  or  other,  and  its  branches  are  only  rcjietitiuns 
of  it^df,  fidlowing  the  wune  law:*.  The  euil)rj*o  ennslsts  of  a  pti- 
Timry  joint  of  stem  ei-owiied  with  a  bud,  t!ie  tii-st  leaves  or  leaf  of 
which  takes  ihe  Fpecia!  form  of  cofyhduns :  the  following  ones  de- 
velop usi  ordinary  foliage,  and  leaf  after  lenf,  or  pair  after  pair,  h 
formed  i\nd  elevated  upon  the  Eueeessive  internodes  as  the  f^tcm  i» 
boilt  ap.  At  the  elo>e  of  ihe  growing  seu-on*  if  Iho  Btera  is  to 
ciidiirCj  iJiis  is  lerminatcd,  a.^  It  Iw^gan,  by  a  bud ;  and  the  hud-JCiiles, 
if  any,  are  leaver  developed  in  this  peculiar  form,  swhHervieut  to 
pryteclion  alone,  and  bonie  upon  nodes  whieh  are  never  separated 
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l>j-  elongation  of  the  int«mode3.  "With  the  ensuing  spring  growth 
rucommences,  and  another  set  of  mtemodes,  and  of  nodes  bearing 
ordinary  leaves,  form  the  second  year's  growth,  like  the  first;  and 
^o,  by  annual  increments,  n  simple  leafy  stem  is  developed  and 
fjirricd  up.  Not  only  is  the  whole  stem  growing  from  year  to  year 
thus  composed  of  a  succession  of  similar  growths,  each  the  ofl^ring 
of  the  preceding  and  the  parent  of  the  next, 
but  also  each  annual  growth  it^lf  coiLsists  of  a 
lineal  succession  of  similar  parts,  viz.  <^  leaf- 
bearing  joints  of  stem,  developed  each  upon  it« 
predecessor,  and  in  turn  surmounted  by  the 
next  in  the  series.  These  similar  parts,  which 
by  their  repetition  make  up  the  Phasnogamous 
plant,  have  been  termed 

163.  Phjlom  (from  the  Greek  ^^vt^,  plant), 
or  plant-eiementa.  The  first  phyton  is  tlie 
radicle  of  the  embrj'o,  with  its  cotyled<»  or 
pair  of  cotyledons,  from  its  base  developing  the 
root,  from  above  expanding  its  leaf  or  pair  of 
leaves  (as  already  described  in  detail,  119  — 
122),  and  then  giving  birth  to  the  next  phyton, 
or  joint  of  stem  and  leaf,  and  so  on,  in  lineal 
succession.  So  that  the  whole  heib,  shrub,  or 
tree,  as  to  its  upward  growth,  is  a  muUiplica*- 
tion  of  the  simple  plantlet  it  began  with  as  it 
developed  from  the  seed.  Moreover,  any  joint 
of  stem,  when  favorably  situated  for  the  piir> 
pose,  may  produce  secondaiy  roots  (142),  and 
thus  complete  the  vegetable  individuaUty,  hav- 
ing all  the  organs  of  vegetation  (116). 

164.  The  repetition  of  these  similar  parts  in 
"'                 the  direct  line,  each  from  the  summit  of  its  pre> 

docessor,  builds  up  a  simple  or  main  stem,  to  which  many  plants  are 
restricted  during  the  first  year's  growth,  and  some,  such  as  Palms 
ni:d  Reeds,  throughout  their  whole  existence.  Their  production 
fwm  new  starting-points  gives  rise  to  branches. 


no.  167.    Diagram  of  •  ■iinpl«.«teiiiiMd  plant,  Ilk*  a  OnM,  mnd  of  ttM 
ph;  tODf,  a  to  f ,  of  wfaieh  it  ]■  e 
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163.  Branfhci  spring  from  lateral  or  curiihr^  htds.  These  are 
new  growing  ywints,  which  hahitually  appear,  or  at  least  maj-  ap- 
pear, ojie  (or  oL'cJisioiially  two  or  three)  in  the  tttil  of  each  leaf,  — 
that  I's  in  l!ic  iipp«?r  angle  which  the  leaf  forms  with  the  stem.  (See 
Fig.  153.  r.  where  ilie  p>int  at  which  the  fallen  leaves  were  attached 
13  [narke^l  by  thu  broad  scar,  h,  ju.'it  Lelow  the  hud.)  Wlien  these 
badfl  grow,  tWy  give  rise  to  Biiakchbs;  wlitch  arc  repetitions,  as  it 
were,  of  the  main  stem,  growing  just  as  that  did  from  the  seed  ;  ex- 
cepting merely,  tliut,  while  that  was  implanted  in  the  ground,  these 
proceed  from  tlie  pai-ent  ptem.  Tin?  branehcs  are  in  turn  provided 
with  (•iinilar  buds  in  the  axils  of  their  leaver,  capable  of  developing 
into  branche,'?  of  a  third  order,  and  bo  on  indefinitely,  proilucing  the: 
whole  ramification  of  the  plant.  The  ultiinate  ramifieationa  are 
lenned  BitAsciiLETa. 

166.  The  arrangement  of  axillary  buds  depends  upon  that  of  the 
leaves.  Wlicn  the  leaves  are  opposite  (that  U,  two  on  each  node, 
placed  on  opposite  sides  of  the  stem),  the  buds  in  their  axils  are 
coiwequently  opposite ,-  m  in  the  Maple,  Horseehesttiut  (Fig.  153), 
Lilae  (Tig.  151),  &e.  When  the  lemea  are  alfemafe,  or  one  upon 
rach  node,  as  in  the  Apple,  Poplar,  Oak,  Blagnolia  (Fig.  155),  &c., 
the  b«id$  implicitly  follow  the  same  nrrangement  Branehe*,  there- 
fore>  being  d«veloiH?d  axillary  buds,  their  arrangement  follows*  that 
of  tlie  leave.^.  Wlien  the  leaver  are  alternate,  tlie  hranehes  wiU  be 
alternate ;  when  the  leaves  are  opposite,  and  the  butk  develop  re^u- 
tar^,  the  branehe.?  will  l>e  opixjsjite.  Biit  the  perfect  sj-mraetry  of 
the  nimificalion,  thus  provided  for,  h  fre€[uently  obscured  by  the 

1G7.  Jion-dcvclopmcnt  of  some  of  Ihe  Buds.    As  the  original  bud  of 

the  embrj'o  remaina  for  a  time  latent  in  (he  eeed,  growing  only 
wh«i  a.  conjunction  of  favomblc  eircurastanccs  calla  ita  life  into 
action,  so  abo  many  of  the  buds  of  a  shrub  or  tree  may  remain 
iHlL-nt  for  a  long  time,  end  many  of  lliem  fail  to  grow  at  all.  In  our 
trees,  most  of  the  laltJral  bud^  generally  remain  dormant  for  the  fii-^t 
6pa&an :  they  appear  in  the  axils  of  the  leaves  esirly  in  summer,  but 
do  not  grow  into  branches  until  the  fijllowing  i^pring;  and  even  then 
only  a  part  of  them  usually  grow.  Sometimes  the  fiiilui'e  oeeura 
wiihmii  appreciable  ojxier;  but  it  often  follows  a  nearly  uniform 
rule  in  each  specie*.  Thtis,  when  (lie  leavo.-ii  arc  opposite,  there  are 
_  9 
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XDC  m*  3t  rii*  lifL  or  "aia.  Jof.  "inc  i  it^iuaK  aaspoB  rfm*  dl 
tirv-  i.T»i:n  Iff  :a»!  sum*  zmp.     ^nni-ni^  -fit;  3w»iii«i»r  fmf  cg^ 

tilt  H:r?t!-2»^--=m:  T"^  Z"^-"  .  ••nsH'inu!:^  3e  asntnal  «^  >^*- 
Jfs^  fi.1:?.  »='-  '-3»?  ijr^^nl  na»s  CTir.  -vvs  ae  son.  ana^H*  te- 
c,ra>^  rw>-<:ri.^L  if  i.  i#  liliii:  Tar.  15^  _  Tbe  oainvJbped 
io5*  o:  3:c  Tt^-t^isarilj  ji-rsri.  ":in:  ir^  rater  ?>  =•»  mjleti  inco  «>^«Sii 
as   a=c  VM    ifit^Tr   i:r»    rbt^-^itL     'W^jt-t  ^u   %nx£na!    bad»  are 

tr***  Sire  j<«:c  rvntc^i  »i:i  T-s«rr:».  «=«■  :^cr  u=iSer  jiB^t  ind 
Iran^r.-ef  Li'*  ':<«:  iiL^  rj  &  le*  nenai  twc  or'acber  BJny. 

ribDM  f:«tl:  i=-*  l«=»rf>s  ^a  itfi  fSie*  rfeii  s^ok*.  ScoA  hvm»A- 
fs.  bo'T^Ter.  s>;Tt  eceacclr  ccizaue  craiM  irrwsisr.  acciilmuJ,  or, 
K  tb^v  art  ra=ie«i 

10^.  I^CltitaMI  laiL  I:  !«;  b^ien  ih*»iy  naaxked.  that  raoCiv 
ahbcKigli  nan-'.-allT  drsdnse  of  bod?.  60  t«  produce  ihem  in  cenam 
plan:-.  «^if^-^^7  **^*=  wocnded  (i39>.  So  Eke«i«e  do  the  etens 
of  fome  shr-lf  aod  tr«*,  e^peaaT.v  vbra  mvliargeii  uirh  sapi,  as 
is  commoo'-T  ■?**n  in  Willows  and  Lomhardr  Poplars.  Hero  bods 
break  oat  \ia\awa31r  oq  tbe  side*  of  sninks.  at  l«ast  vhen  ther  are 
woundfrd  or  i><iUarded.  or  spring  from  the  cm  surface  vhere  the  bazk 
and  wood  j^iin*  The=«  adventitious  Ixids  do  not  originate  from 
node-',  nor  afTect  aav  order  in  their  appearance,  hat  are  whoDj 
casual  as  to  the  point  of  ori^n.  Thus  the  predestined  sTnunetij  of 
the  brancfaeri  ^  obscured  or  interfered  with  in  two  distinct  ways; 
finft,  bv  tlK;  failure  of  a  part  of  the  regular  bods  to  develop ;  and 
liecfindlv,  bv  the  irregular  and  casual  development  of  bads  finoai 
othftr  i»art«  than  the  axib  of  the  leaves :  to  which  we  may  add,  that 
gr»«t  nmnbffr.-*  of  branches  perish  and  fall  away  after  they  have  be- 
gun lo  grow.  Th«re  i*  still  anotlier  source  of  irregularity,  namely, 
the  production  of 

169.  Acenusory  Bndl.  These  are,  as  it  were,  mtiltiph'rations  of  the 
regular  axillary  bud,  giving  rise  to  two,  three,  or  more  buds,  instead 
of  oii« ;  in  Home  cases  situated  one  above  another,  in  others  side  by 
pide.  In  tli«  latter  case,  which  occurs  occasionally  in  the  Hawthorn, 
in  certain  WillowH,  in  the  Maples  (Fig.  158),  &&,  the  axillary  bud 
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Ei^TQd  to  Jivide  into  Ihr^,  or  itself  give  rise  to  n  lateral  bud  on 
each  eidc.  On  some  shoots  of  the  Tartartian  Uoneyauckle  (Fig. 
IfiO)  from  three  to  six  buds  ajtpear  in 
each  axil,  one  above  another,  the  lower 
hting  snc(.H?;s?i\'ely  the  stronger  and  earlier 
produced,  and  the  one  immediately  in  the 
axil,  therefore,  grows  in  preference:  oc- 
casionally two  or  more  of  them  grow,  and 
superposed  ac-ccssory  branches  result.  It 
1:3  tnueh  tiie  same  la  Aristolocliia  Sipbo, 
except  that  the  uppermost  bud  w  there 
stronge-«t.  So  it  13  in  the  Butternut  (Fig. 
159),  where  the  true  axillary  bud  is  mi* 
nute  and  usually  remains  latent,  while  the 
accessory  ones  are  considerably  remote, 
and  the  uppermost,  which  is  much  the 
i-trongcist,  is  far  out  of  the  axil ;  this 
usaaUy  fleveJops,  and  gives  rise  to  an 
tJCtra-axiUarff  hraneli. 

170.  Eienmnt  and  Dciiquescent  Stemi. 
.Sometimes  the  primary  axis  is  prolonged 
without  interruption,  by  (lie  continued 
evolution  of  a  terminal  bud,  even  through 
the  whole  life  of  a  tree  (uoleas  acciden- 
tally destroyed),  forming  an  undivided  "*  '" 
main  trunk,  from  which  lateral  branehca  proceed ;  as  in  most  Fir- 
tree&     Such  a  trunk  ia  stud  to  be  ixatrretii.    In  other  cases  tho 

main  stem  13  arresteil,  sooner  or 
later,  either  by  flowering,  by  the 
failure  of  the  terminal  bnd,  or  by 
the  more  vigomus  devclnjmirT.t 
of  some  of  the  lateral  bmls;  and 
thus  the  trunk  h  dissolved  inio 
branches,  or  ii4  deltqttescenl^  as  irt 
•**  the  Wliite   Elm  and  in  most  of 

our  deciduons-leaved  irce?!-     The  first  naturally  gives  rise  to  conical 

nn.  ]58.     Bisocb  of  aed  M«p)p,  witb  triple  uillaiT  built,  plmrad  ddc  b;  lida. 

TVQ,  169      rfwe  i>f  »  b»nrh  of  Mi*  ButtvmDi,  with  accwmry  \raAa  placed  OM  tAxm 

a,  tfe9  Jeaf-'fcaT  i  i»^  proper  ojillELrj  bud  '  f ,  e/,  aff«sH>ry  bild^^ 
FIO.  ia>.    Fut  ctf  •  linQcb  «r  Tutuwu)  Uonej  iTittLk,  witb  eniwdi>d  aocwvoij  Imdi  fa 
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or  spire-shaped  trees;  the  second,  to  rounded  or  spreading  forms. 
As  stems  extend  upward  and  evolve  new  branches,  those  near  the 
base,  being  overshadowed,  are  apt  to  perish,  and  thus  the  trunk  be- 
comes naked  below.  This  is  well  seen  in  the  excurrent  trunks  of 
Firs  and  Pines,  which,  when  grown  in  forest,  seem  to  have  been 
branchless  for  a  great  height.  But  the  knots  in  the  centre  of  the 
trunk  are  the  bases  of  branches,  which  have  long  since  perished, 
and  have  been  covered  with  a  great  number  of  annual  layers  of 
wood,  forming  the  clear  stuff  of  the  trunk. 

171.  Definite  and  Indefinite  Annnal  Growth  of  Bnmehei.     In  the 

larger  number  of  our  trees  and  shrubs,  especiallj  those  with  scaly 
buds,  the  whole  year's  growth  is  either  already  laid  down  rudi- 
mentally  in  the  bud  (159),  or  else  is  early  formed,  and  the  develop- 
ment, is  completed  long  before  the  end  of  summer ;  when  the  shoot  is 
crowned  with  a  rigorous  terminal  bud,  as  in  the  Horsechestnut  (Fig. 
158)  and  Magnolia  (Fig.  155),  or  with  the  uppermost  axillary  buds, 
as  in  the  Lilac  (Fig.  154)  and  Elm.  Such  definite  shoots  do  not 
die  down  at  all  the  following  winter,  but  grow  on  directly,  the  next 
spring,  irom  these  terminal  or  upper  buds,  which  are  generally  more 
vigorous  than  those  lower  down.  In  other  cases,  on  the  cdntrary, 
the  branches  grow  onward  indefinittiy  through  the  whole  summer, 
or  until  arrested  by  the  cold  of  autumn :  they  mature  no  buds  at  or 
near  their  summit ;  or  at  least  the*  lower  and  older  axillary  buds 
are  more  vigorous,  and  alone  develop  into  branches  the  next  spring ; 
the  later-formed  upper  portion  most  commonly  perishing  from  the 
apex  downward  for  a  certain  length  in  the  winter.  The  Bose  and 
Raspberry,  and  among  trees  the  Sumac  and  Honey  Locust,  are 
good  illustrations  of  this  sort;  and  so  are  most  perennial  herbs, 
their  stems  dying  down  to  or  beneath  the  surface  of  the  ground, 
where  the  persistent  base  is  charged  with  vigorous  buds,  well  pro- 
tected by  the  ground,  for  the  next  year's  vegetation. 

172.  Propagation  flrom  Bads.  Buds,  being,  as  it  were,  new  indi- 
viduals springing  from  the  original  stem,  may  be  removed  and 
attached  to  other  parts  of  the  parent  trunk,  or  to  that  of  another 
individual  of  the  same,  or  even  of  a  different,  but  nearly  related 
species,  where  they  will  grow  equally  well  This  is  directly  accom- 
plished in  the  operation  of  budding.  In  ingrafting,  the  bud  is 
transferred,  along  with  a  portion  of  the  shoot  on  which  it  grew. 
Moreover,  as  the  cut  end  of  such  shoots,  when  buried  in  moist  and 
warm  soil,  will  commonly,  under  due  care,  send  oat  adventitious 
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TOCASf  they  may  be  made  to  grow  lntlcp«ndentl)',  drawing  their 
DOtzrishment  immediatcty  from  the  soil^  instead  of  indirectly  through 
the  parent  trunk.  This  is  done  in  the  propagation  of  [lUuita  by 
cuttings.  The  great  importanee  of  these  hortieulluml  operatione 
depends  chiefly  on  the  well-known  fact,  that  buds  propagate  in^- 
vidual  pectdiaridet^  which  are  commonly  lost  in  raising  plant*  from 
the  seed. 


Sect«  in.    The  EtNBs  dp  Steu  and  BitANciiisSt 

173.  Os  the  gize  and  duTEtion  of  the  stem  the  oldest  and  most 
obvious  division  of  plants  i«  foanded,  namely,  into  Herbs,  Shrubs, 
and  Trees. 

174.  Herbi  are  plants  in  which  the  stem  does  not  become  woody 
and  persistent,  but  dies  annualiy  or  after  flowering,  down  to  the 
ground  at  leitst.  The  diiferetice  between  annual^  hienniaif  and 
pertmiiai  herba  has  already  been  pointed  out  (144-146).  The 
same  spedea  is  so  often  either  jmnunl  or  hiennial,  according  to  cir- 
cumstan<^:j  or  the  mode  of  raaniiigetncnt,  that  it  ia  convenient  to 
have  a  common  name  for  plants  tliat  flower  and  fruit  but  once,  at 
whatever  period,  and  then  perish :  Buch  De  Candolle  accordingly 
designated  aa  Monocarpic  plantts;  while  to  perennials,  whether 
htrbaeeoui  or  Wftodt/f  large  or  amaU,  be  applied  the  counterpart 
name  of  PoLYCABric  pUuit«,  Bigniiying  that  they  bear  fruit  an 
indefinite  number  of  time  a. 

175.  UDdenhrDbl,  or  xiiffrtUic&te  plants,  are  wotxlj'  plaoU  of  hum- 
ble stature,  their  stems  rising  little  aljove  the  surface.  If  legg 
decidedly  woody,  they  are  termed  siijffrutescent. 

176.  Slifllbs  are  woody  plants,  with  Atems  branched  from  or  near 
the  groand,  and  less  than  Ave  times  the  height  of  a  man.  Between 
Bhrube  «*d  trees  there  b  every  intermediate  gradation.  A  shrub 
wMch  approaches  a  tree  in  size,  or  imitates  it  in  aspect,  is  eaid  to 
be  arhoretcent. 

177.  Trrei  are  woody  plants  with  aingle  trunks,  which  attain  at 
lea£t  five  times  the  human  stature. 

178.  1  Calm  is  a  mtme  applied  to  the  peculiar  jointed  atem  of 
Graaaea  and  S<_^dgej»,  whetlier  herbaceous,  as  in  mo^t  Grassy  or 
woody  or  arborescent,  as  in  the  Bamboo. 

179.  A  C&ndei  ia  a  name  usually  applied  to  a  PaJm-stem  (Fig. 
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184),  to  thiit  of  a  Tree  Fern  (Fig,   100),  and  fo  any  persistent, 
erect  or  itsfcnding,  root-like  forms  of  main  stenia. 

180.  Those  stems  which  are  too  weak  to  stand  upright,  but  re- 
fliiie  on  the  ground,  rifsinfj,  however,  towardii  the  CKlreraky,  are 
mid  to  be  decumbent:  if  they  rise  obliquely  from  near  the  base^ 
they  ai?e.  saiil  to  be  ascendm^.  Wlien  they  trail  flat  on  the  ground, 
thfv  are  procunibeut.  prostrate,  or  rimnt'nff  ;  and  wlien  such  stetoa 
fti'ike  roQt'from  tlieir  lower  suifaee,  as  they  are  a\}l  tq  do,  tliey  are 
Silid  to  he  creeping,  or  repent.  TSiey  are  climbing  wh**n  they  cling 
(o  ni'ighljoriiig  objects  for  sup[iiirt;  wliethcr  by  tendriLi,  as  the 
Vine  and  Passion-flower,  by  ihdr  leaf^tiilks,  as  th^  Virgin's  Bower 
(Clematis),  or  by  nerial  rootlet*,  m  the  Poison  Oiik  (Rhus)  j  and 
ttttiniiifff  or  t'oht&te  plants,  when  tliey  nt^c,  like  the  Convolvulua,  by 
coiling  ispi rally  ai-ound  stems  or  otlier  bodies  within  tlieir  reaeb. 
Other  modificatioTis  of  the  stem  or  braticbea  have  received  particu- 
lar name?,  some  of  which  merit  notice  from  having  undoubtedly  sug- 
gested severnl  operiuions  by  which  l!ie  cultivntor  uiultijilies  plants. 

ISl-  A  Stolon  is  a  branch  which  naturally  curves  or  falls  down  to 
the  ground,  where,  fiivored  by  shade  and  moisture,  it  strikes  root, 
and  ihen  forms  an  ascendinji  stem,  Ci^pable  of  drawing  its  oomish- 
ment  directly  from  the  soil,  and,  by  the  perishing  of  the  portion 
which  connects  rt  with  the  parent  ptem,  at  length  acquiring  an 
"entirely  eeparate  existence.  Tlie  Currant,  Gooseberry,  &c^  multi- 
ply in  this  way,  and  doubile.^  suggested  to  the  gardener  the  opera- 
tion of  layarhig ;  m  which  he  not  only  takes  advantage  of  and 
accelfnites  ihi?  attempts  of  nature,  but  incites  it  in  specie*  which  do 
not  orJmarily  multiply  in  this  mjuiner, 

1S2.  A  Sueker  is  a  branch  of  eubterranean  origin,  which,  after  ruO" 
ning  horizontally  and  emitting  i-oots  in  its  course,  at  length,  follow- 
ing its  natural  tendency,  rises  out  of  the  ground  and  forms  an  ereofe^ 
stem.     The  Kose,  tlie  Raspberry,  and  the  Mint  afford  familiar  iUua 
traiions,  m  well  as  many  other  species  which  shoot  up  stems  "fixnal 
(he  root,"  as  is  generally  thought,  but  really  from   eubterraneaiij 
branches.     Cutting  off  the  connection  with  the  original  root,  the 
gardoner  propagates  smch  pUnnt-s  Jy  dinsion. 

183.  A  RlHincri  of  which  the  Strawberry  funiishes  the  mo*t  familiar 
e:;ample,  is  a  prostrate,  jiknder  branch,  sent  oft'lVom  the  bu^jc  of  the 
p:nvnt  stem,  wliii-h  strikes  root  at  ita  apex,  and  produces  a  tuft  of 
k'u\'e» ;  thu^  giving  ri-e  to  an  independent  plant  capable  of  extend* 
ing  iti^lf  in  Uie  £&m,e  manner. 
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134.  An  Offset  is  a  !>.imilai',  but  sliort,  pi-ostrate  bmndi,  with  &  tuft 
erf"  ioavco  at  die  end,  which,  itstlng  on  tLe  ground,  there  takea  root^ 
ami  at  length  become*  independ- 
ent; as  in  tiie  Houseleek. 

1B5.  A  Tendril  i^  commonly  a 
thn?fid-like,  leatlesB  branchy,  aipablo 
of  coiling  (sjjirtillyj  by  which  some 
climbifig  pliints  attach  tliemsielves 
to  surmuniling  bodies  for  support ; 
sLs  in  the  Gmpe-vine  (Fig-  IGl). 
But  ^atneLinies  tendrils  belong  to 
tlie  leave*,  oa  in  the  Pea;  when 
tUfj"  are  dfnder  prolongations  of 
the  leaf:'talk.  8om(i  teudrib  cUng 
hy  hooking  their  tips  around  the 
supporting  objfict.  Oihci-s^,  such  as 
those  of  the  Virginia  Creeper  (Fig, 
162,  1 03),  cornmonlj  expand  the 
tipeii  of  the  lendrils  into  a  flat  disc, — 
maeh  m  do  tntiny  neriul  rootlets  (aa 
tho^e  t»f  Ivy)  whea  subaervient  to 
the  puree  olJi^'e,  ■ — whlcli  firmly  ad-  "' 

heres  to  widls  or  the  hiirk  of  trees,  thus  enabhng  the  plant  to  ascend 
and  eover  their  surface.    M  eoon  as  thej  are  attached,  tho  *£t44ril 


M 


m 


f  to.  til.    Snd  of  k  (boot  of  th*  dnpk-rio*,  irlUt  jousig  toidrik. 

no.  Ita.    A.  portioD  of  a  «teiD«f  Amp* lopsLi,  or  VJr^iiU  Cnepa^  with  »  faaf  *nd  ■  taudriL 

no.  1^     Vnii*  of  tbs  latter,  enlai^Hl,  nimmmg  tilt  npu<Ud  tip*  Vr  «lilch  (hay  <ilia[, 
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usually  shortens   itself  by  coiling  spirally,  thus   drawing  up   th« 
climbing  shcwt  closer  to  the  supporting  object. 

18G,  i  Spine  or  ThofQ  h  an  imperfectly  clevelopt*d,  indurated,  leaf- 
less bmudi  of  a  woody  pkuit,  attenuated  to  a  poiut.     Tlio  nature  of 

epities  h  manifest  in  tlie  Haw- 
thorn (Fig.  165),  not  only  by 
tJieir  pti>.i(ton  in  the  axil  of  a 
leaf,  but  often  by  producing  im- 
perfect leaves  and  buds.  And 
in  the  Sloe,  Ppnr,  ifec,  many 
of  the  stinted  branches  become 
^inoee  or  spinescent  at  the 
ape*,  tapering  off  gmdualty  in- 
to a  ngid,  leafiest  point,  thus 
exhibiting  every  gradation  be- 
tween, a  spine  and  an  ordinary 
branch.  TLcise  spinose  brancli- 
\s!l  A/1  W    es  are  less  liable  to  appear  on 

the  cultivated  tree,  when  duly 
cared  for,  eueh  bnuiches  being 
thrown  mo^stly  into  more  vigor- 
ous growth.  In  the  Hawthorn, 
the  spines  spring  from  the  main 
axillary  bud,  while  accessory 
budd  (1 69),  one  on  each  gtde,  ap- 
pear, and  one  or  both  grow  the 
"*  next  aeafion  into  (Ui  ordinary 
branch.  In  the  Honey  Locust,  it  h  the  uppcnnost  of  eeversil  ac- 
cessory budg,  placed  far  above  the  axil,  that  develops  into  the  tliom 
(Fig.  164).  And  here  the  ppine  itself  bnmcheji,  and  sometitnes  b^ 
coiner  extremely  compound,  Sometimea  the  stipules  of  the  leav^ 
develop  into  epineifi,  m  in  the  Prickly  Ash.  Somedmes  the  leaf  it- 
*elf  is  developed  as  a  spine ;  of  which  the  Barberry  affords  a  ftunitiar 
example.  "When  the  iipine  is  situated  in  the  axil  of  a  leal'  or  a  leaf- 
gear,  it  is  nectssarily  of  the  nature  of  a  branch,     "Wben  it  hears  a 


TI6.  164.    Dnnchini;  tbvm  of  Ibe  Unmej  Lwuf  t  (Okdltnlih),  ui  IndiiMttd  bTmneli  iawmL' 

sped  from  ui  BccoiMry  bud  pmducad  Atxin  ths  judl.    a,  Thnt  bnda  nnds  the  bua  ol  tfaa 
twfttillc,  bTtHlghl  to  view  in  a  •Kllon  of  tbd  itiin  tod  kftftttlk  t»toir. 

FIG.  IIS.     Thsm  of  ths  Cockipur  Tbom,  dereloiwd  from  tbs  nmtial  of  tluce  kxlUkry  t>tif  ; 
«w  of  the  lateral  tiud.^  if  awn  *t  \U  baaa. 
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buil  or  branch  in  its  axil  (as  in  the  Barberry,  Fig.  296),  it  must  be 
of  the  nature  of  a  l«fif. 

187.  fit,  Siiblt^rmticmi  Modificalions  of  tht  Stem  are  scarcely  le^ 
numerous  and  diverse  than  the  ai^iial ;  but  they  may  alt  be  redueod. 
to  a  few  principal  typ&s.  They  are  perfectly  distinguishable  from 
roots  by  producing  regular  butia,  or  by  being  marked  with  scars, 
which  indicate  the  former  ia^ertion  of  leaves,  or  furnished  with 
scale*,  which  are  the  rudiments  or  the  vestiges  of  leaves.  All  the 
Scalg  roots  of  the  older  botanists  are  tlierefore  forma  of  the  stetn  or 
bwiche^,  with  which  they  accord  in  every  essentiiU  respecL  So, 
likewise,  what  are  popularly  called  Creeping  roots  are  really  subter- 
ranean bninr-ht:^ ;  such  as  those  of  ttie  Mint,  and  of  most  Sedges  and 
GraMe8.     Some  of  theee,  such  as  the  Carex  arenai-ia  (Fig.  1G6)  of 


Europe,  render  important  scrrice  in  binding  the  shifting  sands  of 
the  sea-ghore.  Otbersi,  like  the  Conch-Gras5,  are  often  very  trouble- 
sonoe  to  tlie  Bgriculturist^  who  finds  it  next  to  impossible  to  destroy 
them  by  the  oi'diniiry  oi>enitions  of  husbandry ;  for,  being  furnished 
"willi  bud'?  ajid  roots  at  every  noile,  wliich  are  extremely  tenacious  of 
life^  wbeq  torn  in  pieces  by  the  plough,  each  fragment  i^  only  placed 
in  the  more  favnrable  condition  for  becoming  an  independent  plant. 
The  Nut-Grajs*  (Cypenis  Hydra),  an  equally  troublesome  pest  to 
the  plaatera  of  Carolina  and  Georgia,  is  Bimikrly  constituted ;  and 


FIO.  Kit     Cnrfiinir  mlittrniiMan  «teni  or  Cum  mmikrta. 

TIQ.  UT>  RlilmniA  of  DIphylli'lA  r>-iiin»,  ahowliig  *ix  jean'  grnvth,  vitd  k  tiud  fo;  Oi* 
•VMBlh  :  m,  ItM  ^d  ;  it,  bam  of  lh«  iCiiUc  of  thp  cuRvnl  jtmr :  r,  mmr  InTl  bj  the  daca;  of  Ul« 
•BBOil  fUk  or  tiia  jBU-  betore  ;  tad  bojMid  u*  tbm  •evi  ot  pntioat  ytan. 
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betildes,  the  intcmiiQiible  Bubtcrrannau  branches  bear  tubers,  or 
reservoirs  of  nutritive  malter,  in  their  cour.-^e,  which  hiive  suU 
greater  pow«;r3  of  viinlity,  u*  thoy  contain  a  copious  store  of  food 
for  the  devcloprru^nt  of  the  build  they  benr.     The  name  of 

188.  Rhizoma  or  Rootstock  is  applied  in  a  genenil  waj  to  aH  these 
pertnnialj  horizontally  eloagatetl,  more  or  leas  sublcriimean,  root- 
like  forms  of 
the  steiQ»  and 
more  particu- 
lurly  to  tho^ 
that  arc  consid- 
erably thick- 
ened by  thu  uo 
"*  cumulrti  iort    of 

»tarch  or  other  forms  of  nutritive  matter  in  their  liasue,  such  us  the 
BO-cwIled  roota^  of  Ginger,  of  the  Irisj  or  Flower-di^-luce  (Fig.  291),  of 
the  Cnlnmua  or  Sweet  Flag,  and  of  the  Blood- 
root.  They  grow  after  tlic  manner  of  ordinary 
Btemii,  advancing  from  year  to  year  by  the 
annual  dcvelopmenl  of  a  hud  at  the  apex,  and 
emitting  roots  from  the  under  side  of  the  whole 
Burfacej  thua  established,  the  older  portions  die 
and  decay,  iis  coiTcsjKinding  additions  iu^  made 
to  the  opposite  growing  extremity.  Each  yeai-'s 
growth  is  ollen  marked,  as  iu  some  species  of 
Iris  (Fig.  291),  by  a  narrowing  at  the  plat'C 
where  tlie  growth  of  tlie  season  is  suspended, 
followed  by  an  enlargement  where  it  rerom- 
mences ;  or  eke,  as  in  the  curious  Dlpliylleia  of 
the  Alleghany  Mountains  (Fig,  1C7),  and  the  Polygonatimi  or 
Solomon's  Seal  (Fig.  168),  it  is  more  indeUUy  etampi'd  by  an  im- 
pressed circular  scar  (whicli  has  been  likened  to  tli«  impression  of  a 
seal),  left  annually,  in  autumn,  by  the  death  and  separation  from  the 
perennial  rootstm^k  of  the  herbaceous  staik  of  the  ^e^i^un  which  bore 
the  foliage  and  blo^omii.  In  Diphyllcia  the  gitiwth  is  to  slow,  and 
the  ascending  sterna  so  thick,  that  the  scara  of  successive  years  are 


tha  italk  of  Ibe  seuan,  tad  Hunt  wemn  frotu  wbleh  the  latter  hu  «is{;Aati!J  lu  ma  niMoy  tonstr 
VIO.  lOB.    Tba  ibon  waA  aprfsbt  KWUUok  «f  TtUUuu  crxitlun,  or  BirUiKWI,  with  lla  tt^ 


sootsTOCKa  xnr>  TUBisna. 


I 


in  contact  (Fig.  167).  In  the  vctj  short  and  slow^rowing 
stork  of  Trillium  (Fig.  169),  the  hase  of  the  Ifaf-lieanrig^  and 
flowering  stem  of  the  scawn  Burrounds  and  covers  tlie  t^rmimil  bud. 
In  our  oommou  DentJiria  or  Tooiliwort,  and  iu  Ilydraijliyllum,  the 
base  of  this  annual  stalk  op  of  tlte  k'uf^talka  jvartatcfi  in  (lie  tlilckeii- 
ing,  and  jiereist*  as  a  i>art  of  llic  rhizoraii,  in  llu;  fomi  of  fleshy  scale* 
or  tooth-*liiiped  processes.  In  otlier  Btaily  root.'^iocks,  tl«ese  persist- 
ent bases  of  ilj(i  leaver  are  tbin,  and  more  lika  bud-it-ales,  And  slowly 
decay  after  a  year  or  two,  AU  sm'li  mBrking*  are  restiges  of  kaive.^,  _ 
dec,  or  the  scara  from  mIiicIi  tJi(*y  have  fallen  or  deeayed  away,  and 
indicate  the  nodos.  They  sliow  that  the  borly  that  bears  ihem 
belongs  to  ttie  6-U<m ;  and  not  lo  the  foot,  whieh  la  wholly  leafless. 
Rotit-stOfks  briinidi,  jiLst  ii^  othtyp  stoins  do,  by  llio  development  of 
Literal  buds  from  the  axils  of  their  scales  or  leaves.  They  serve 
as  a  rearrroir  of  nourishing  matter,  for  the  maintenance  of  the  an- 
nual growth,  in  tlvi^  some  manner  as  do  thickened  i-oots  (1-1'>,  146). 
"Wlien  snt'h  subterranean  stems  are  thickened  at  the  a{>ex  only,  they 
produce 

ISO,  k  Tuber.     This  is  ajually  formed  by  the  enlargement  of  the 
growing  bud  of  a  subterranean  branch,  aud  tlic  deposition  of  starch, 

170  i;i 


&C.  in  its  tissue.  Tlu;^  deposit  serves  for  the  noiu^lunent  of  tlie 
bud^  (eyes)  which  it  involves,  when  they  develop  the  following  ye.ir. 
The   common   Potato  offers   the  most  ftimiliar  exmni>le  ;  and  it  h 

FIO  no.  DoM  of  tba  t*pm  of  Ctu  Jsnublem  Artlebolu  {IlrliAnCliui  tu1]*iwui},iirltli  Iti 
tnban 

tlQ.  Itl.  A  BttnKrooi  bnneli  or  bod  «f  tfi«  Fototo,  mbirt*  Knuuid,  ilunrlus  »  biuuillon 

10  lfa»  tHbK  (fMot  tba  0«fil«[ier'i  Ctut»ikle,) 
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Tery  e\'i<lent  on  inspection  of  the  growing  plant,  that  the  tubers 
belong  to  branches,  and  not  to  the  PCKrts.     The  nature  of  the  potata 


is  nlflo  well  shown  by  an  accidental  ca^o  (Fig,  171),  in  which 
of  the  buds  or  branches  nbove  ground  thickened  and  /"^x;," 
roanlfested  a  slrong  tendency  to  develop  in  tlie  form 
of  tuberp.  By  heaping  the  soil  around  the  sterns^ 
the  number  of  tuberifeTOiis  branches  is  increased. 
The  JeruRalem  Artichoke  alao  Hfiford^  a  familiar  il- 
lustiaiion  of  the  tuber  (Fig.  170).  A  tuber  of  a 
rouuded  form,  and  with  few  buds,  or  a  rhizoma 
somewhat  Bhorter  and  thicker  than  that  in  Fig.  169, 
eflectd  a  transition  to 

190.  A  Gorm  {Chmim),  or  SoUd  Btdb.  This  is  a 
Jflesbj  Bublettranean  stem,  of  a  rounded  or  oral  figure 
and  a  compact  texture ;  as  in  the  Arum  or  Indian 
Turnip  (Fig.  175),  the  Colchicunj^  the  Ctocus  (Fig. 
180,  181,  182),  the  Cyclamen,*  &c.  Corms  have 
been  termed  solid  hulbs.     But  the  principal  bulk  of 

ti  true  bulb  consists  hot  of  stem  but  of  leavea. 

m 


M 


*  The  flattened  corm  of  Cyclamen  originates  from  the  dilatation  of  tho  nulicle 
itMlf.  In  tho  Turaip,  Bwt,  wid  Rwtish  (Fig.  138),  this  also  etiloiE«B  with  tht 
jKtiper  root,,  tha  upper  part  of  which  atsordingly  puft&kcaof  the  natote  of  the  attm. 

no,  173     T!us  *n.tj  bulb  of  aL[lf .    ITS.  A  ttenkftl  Mcthni  or  tba  msm,  lb>rm[df  t^  aa^J 
bttlttilk.     ITi   Axtlluy  buIbleU  of  Lllium  bul1>ircrum.     ITfi.  Comi  of  Arum  triphylLuni. 

PIG  ITtS.  A.  TiuUtml  k«f  of  tbe  WUt»  UljF,  with  lu  IwH  thlclufwd  Into  •  bnlb^calA,  evt 
MTOM  belDir  (o  tboit  Ite  tUcluiMi. 


BVLBa  mm  BrLBLKTS, 

191.  k  Bull)  i>i  ft  permanently  abbreviated  s(l«m,  mostly  shorter 
than  liToad,  and  clotlM'd  witli  scales,  ivliich  iire  imperfect  and  thick- 
ened leaver,  or  more  commonly  the  thickened  and  ix;rsi.stcnt  bases 
of  ordluiiry  leaves  (Fig.  176).  In  other  words,  it  is  a  scaly  and 
usually  subterranean  bud,  with  thit'kened  scales,  nnd  a  depressed 
axiis  whicb  never  elongates.  Its  centre  or  ajwx  develoi>s  upward 
the  herlMiceous  stalk,  foliage,  and  flowers  of  the  season,  and  beneath 
eniitj  roots.  In  the  bulb,  the  thickening  by  the  de|)ositroti  of  nutri' 
tiTe  matter,  stored  for  future  use,  lakes  place  in  the  leaves  or  scale* 
it  bear8,  instead  of  llie  stem  itself,  a^  in  the  preceiling  fonns.  The 
scales  are  soractimea  separate,  thick,  and  narrow,  as  in  the  Scali/ 
hulb  of  the  Lily  (Fig.  172)  j  sometimes  broad  and  in  eoncentrio 
layers,  a.<  in  the  TunicrUed  bulb  of  the  Onion  (Fig.  177). 

102.  BuIHttS  arc  email  aerial  bulbs,  or  buds  with  fleshy  scalea, 
which  arise  in  the  axils  of  the  leaves  of  several  plants,  i^ucli  as  the 
common  Lilium  bulbifenim  of  the  gardens  (Fig.  174),  and  at  length 
aepaxaXe  spontaneously,  falling  to  the  ground,  where  they  strike  root, 
and  grow  as  independent  plants.  In  the  Onton,  an5  other  spectea  of 
Atliuiii,  btilblet^  are  often  produced  in  place  of  flower-bud?.  These 
plainly  show  the  identity  of  hulba  with  buds. 

193.  AH  the*a  extraordinaiy,  no  le*8  tlian  the  ordimuy,  forms 


•^fl 


m 


(   ITT.    SeetloB  of  i,  tobknucl  balb  of  t(w  Onhm. 

k  178.    Tertkal  wction  of  Om  tiutb  Of  tbe  TulJ[),  «n<]w{ni  It*  ttim.  (a)  ud  bndj  (»,  «>. 
ITIO.  ITQ.    Bulb  of  a  OcTlle,  with  »  cnp  of  jrouag  bulbn, 
LjnO-  )BQ     V«iUcd  MWCton  of  tbe  etna  orCracuf  :  a,  047  budt 
Vra.  tn.    TnUeU  Hctlm  at  the  eaim  of  CtileUeutn,  with  tbe  wiUund  oom  of  tte  pi*- 

I  (tti,  kBd.  Itw  Xonbing  voe  ie\  for  tlw  nmlDg  ;««ci 

10 
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Df  the  Ftem,  grow  aiitl  bfancli,  or  miilii^sly.  hy  tlio  dci't'lopment  of 
tfrminal  antl  nxillary  bads.  This  h  jjcrilefly  evidt-nt  in  the  rliizoma 
:mcl  tuber,  and  is  equally  tlie  case  iii  the  corm  nad  bulb.  T}je  stem 
of  the  Imlb  h  usually  i"i"-<lufM.^d  to  a  mei-e  jdate  (Fig,  178,  ft),  which 
prwluees  roots  from  its  lower  surlacc,  aud  leaves  or  scales  fi-om  llie 
upper  Ktirfacc.  Besides  the  terminal  bud  (c),  which  usually  fonm 
the  flower-stem,  latend  buds  (&,  b)  are  produced  in  the  nxih  of  the 
leaves  or  scales.  One  ur  more  of  these  may  develop  as  flowering 
stems  the  next  getL«on,  and  thus  the  same  bulb  survive  and  blo^om 
from  yenr  to  year;  or  these  axilliiry  buds  may  themselves  become 
bidbs,  feeding  on  the  parent  bulb,  whioh  in  lliLs  way  is  often  con- 
sumed by  its  own  offspring,  as  in  the  Garlic  (Fig-  179) ;  or,  finaDy 
sepamting^  from  the  living  parent,  just  as  the  bulblets  of  the  TijreT' 
Lily  fall  from  the  stem,  they  may  form  so  many  independent  iudi- 
Ml  viduals*.     So  the  eorm  of  the  Crocus  (F'ig' 

182,  182'")  profluccs  one  or  more  new  oneSi 
which  feed  upon  and  exhaust  it,  anil  taka  iu 
place ;  and  the  ehrivellect  remains  of  the  old . 
corm  may  be  found  underneath  tlie  nuw,  th© 
next  season.  The  corm  of  Colchicum  (Fig. 
181)  prodHpes  a  new  bud  on  one  side  at  the 
base,  and  i^  eonsumed  by  it  iiii  the  course  of 
the  season ;  the  new  one,  after  flowering  by 
its  iermtnnl  bud,  is  m  turn  consumed  by  ite 
own  ofr:*pnng;  and  so  on.  In  Fig.  181,  we 
have  at  otic  view,  a,  the  dead  and  shrivelled 
corm  of  the  year  preceding;  A,  that  of  the 
present  eea?on  (a  vertical  section);  and  c, 
••■'  the  nascent  bud  for  die  growth  of  the  eni^tiing 

FCnson,  Mfmy  of  the  forms  which  the  stem  assumes  when  aljove 
ground  differ  as  much  from  the  ordinary  appearance  as  do  any  of 
these  fiubterranean  kindit,  and,  in  fact,  imitate  their  peculiarities ;  as^ 
for  example,  the  globular  Melon-Cactus  and  ]MnmilliuTft,  the  colum- 
nar Ccreus,  and  the  jointed  OpuoUa  or  Prickly  Pear.  These  are 
remarkably  t 

194.  Consolidate  Forms  of  Tfgetation.     "While  ordinary  plants  are 
constructed  on   tlie  plan  of  great  expansion  of  surface,  these  are 

no.  IBS'    Cenq  df  Qmeai,  fitt  few  tbla  cvVf tOflBg  attiet  n«D«Tipd,  tfaowlog  tb«  »hi4«elted 
vHtU^  of  ()i«  Uut  ytMT^t  eona  mt  (tw  bane,  «nd  liudt  dercloplng  Into  Mw  otieA  oa  T 
P&rti  of  It)  lurftce.    163*.  Vtatkai  nctUnn  of  t,  slcilUr  conui  iritb  «  tenoiti&l  uid  ooa  J 
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fbrmerl  on  the  ptan  of  the  least  possible  amount  of  surface  in  pra- 
j)ortiuii  to  llieir  bulk-  A  greexi  rind  swerves  tlio  puqiose  of  fuliage : 
Ijut  ihft  surfitce  i.s  n.s  nothing  compared  wiih  an  ortlinjiry  leafy  jtlant 
of  the  same  amount  of  vegetable  material.  Tlua  consolidation  is 
«»med  lo  the  fxtreme  in  the  Srelon-Caetus,  Mamillaria,  and  ihf 
like,  of  globuliir  or  t'oiin-like  slinpe.T  j  tliuir  Fplicnral  figure  being 
tluil  which  fxtmses  the  leiist  po»sibl<i  part  of  the  bulk  to  the  iilr. 
Sucli  pliints  arc  evidcnilj  adapted  and  des  gnt'd  for  very  dry 
rtgioni ;  :md  in  i^ucb  only  are  tlicy  niilunilly  found.  Similurly, 
bulboui;  and  eorra-bcoriiig  plants,  and  the  like,  are  a  form  of  vege- 
tation whk'li  in  the  growing  sca>=on  may  in  the  folijige  expand  a 
large  surface  to  the  air  and  light,  \\  iiilo  during  tlie  pcriuii  of  re.-t 
tlie  ItvEng  vegetable  k  reduced  to  a  glolRihir  or  oilier  form  of*  ibe 
least  surface ;  and  this  i:^  pruteeted  by  iti  outer  eoats  of  di^nd  and 
dry  Kcales,  as  well  sa  hj  its  subterrgnean  situation;  —  ihus  exhibit- 
ing {mother  ond  very  Firniltir  adaptation  to  a  season  of  drought. 
And  Bach  phinu  ttiainly  belong  to  counlrieii  (sueli  a-i  Southern 
Ainca,  and  parta  of  tlie  inferior  of  Oregon  and  Culitbrnia)  which 
have  a  long  hot  6ea>;on,  during  which  little  or  no  rain  f'itll-,  when, 
their  atalks  and  foliage  above  and  their  pools  benealh  being  early 
ciit  off  by  dronghl,  the  plants  rest  securely  in  their  compact  bulbs^ 
^Wtlh  nourishment,  and  i-etain  their  mojslure  with  great 
r,  until  (he  rainy  season  returns.  Tlien  llu-y  shoot  Ibrth 
leaves  And  flowers  with  wonderful  rapidity,  and  what  was  perhaps 
M  dcaert  cf  arid  Jiand  becomes  green  witli  foliage  and  gay  with  blos- 
AOms,  almost  in  a  day.  Thiij  will  be  more  perfeclly  understood 
when  the  nature  and  the  use  of  foliage  ^m\\  have  been  more  fully 
comidered. 


Snct.   rV.      The  Internal   Structchk   op   the   Stem   in 
Generai.. 


13.5.  Having  conJidered  the  various  external  forms  and  appear- 

jpace*  which  the  stem  exhibi(#,  and  iw  mcnle  of  ineruase  in  length, 

attention  tnay  now  be  directed  to  its  internal  etructure,  and  its 

lode  of  tnercjk^e  in  diameter. 

196.  TIjc  ptcm  embraces  in  its  comjiosition  the  various  forms  of 

elementary  tissue  that  have  already  been  described  (Chap.  I.,  Sect. 

II.,   III.);    nnmcly,  onlinary   cell*,   wotxly  fibre,  and   vessels.     At 
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first,  indeed,  it  consists  entirely  of  parenchyma  (51),  which  pos- 
M!sses  mui:h  Ic^s  strength  and  tenacity  than  woody  tissue,  and  u 
therefore  inadequate  to  the  purposes  for  whidi  the  stem,  in  all  the 
higher  plants,  is  destineti  The  stem  of  a  Moss  or  a  Liverwort  Ls, 
in  fact,  comi>osed  of  ordinary  cellular  tissue  alone ;  and  is  therefore 
weak  and  brittle,  well  enough  adapted  to  plants  of  humble  size, 
but  not  for  those  which  attain  any  considerable  height.  Accord- 
ingly, as  soon  as  the  stems  of  Fhsenogamous  plants  begin  to  grow, 
:ind  in  proportion  as  the  leaves  arc  developed,  Avoody  mingled  with 
vascular  tissue  is  introduced,  to  afford  the  requisite  toughness  axtd 
strength,  and  to  facilitate  the  rise  of  the  ascending  gay.  If  the 
wood  accumulates  only  to  moderate  extent  in  proportion  to  the 
I>arenchyma,  the  stem  remains  herbaceous  (174)  ;  if  it  predominates 
and  continues  to  accumulate  from  year  to  year,  the  propter  woody 
trunk  of  a  shrub  or  tree  is  formed. 

197.  The  cellular  part  of  the  stem  grows  with  equal  readiness, 
in  whatever  direction  the  forces  of  vegetation  act.  It  grows  verti- 
cally, to  increase  the  stem  in  length,  and  horizontally,  to  iacrease. 
its  diameter.  Into  this  the  elongated  ceUs  that  form  the  woody 
tissue  and  ducts  are  introduced  vertically;  they  run  lengthwise 
through  the  stem  and  branches.  Hence,  the  latter  has  been  called 
the  longitudinal,  verticaly  or  perpendicular  gyttem  (56,  64) ;  and 
the  cellular  part,  the  horizontal  system  of  the  stem.  Or  the  ston 
may  be  compared  to  a  web  of  doth;  the  cellular  system  fonning 
the  woof  J  and  the  woody,  the  warp, 

198.  The  diversities  in  the  internal  structure  of  the  stem  an 
principally  owing  to  the  different  modes  in  which  the  woody  or 
vertical  system  is  imbedded  in  the  cellular.  These  diversities  are 
rcdudble  to  two  general  plans ;  upon  one  or  the  other  of  which  the 
stems  of  all  Flowering  plants  are  constructed.  Not  only  is  the 
difference  in  structure  quite  striking,  especially  in  all  stems  more 
than  a  year  old,  but  it  is  manifested  in  the  whole  vegetation  of  the 
two  kinds  of  plant<),  and  indicates  the  division  of  Phxnogamous 
plants  into  two  great  classes,  recognizable  by  every  eye;  which, 
in  their  fully  developed  forms,  may  be  represented,  one  by  the  Oak 
and  other  trees  of  our  climate,  the  other  by  the  Palm  (Fig.  184). 

199.  Tlie  difference  between  the  two,  as  to  the  structure  of  th^ 
stems,  is  briefly  and  simply  this.  In  the  first,  the  woody  system  is 
deposited  in  annuod  concentric  layers  between  a  centred  pith  and  an 
exterior  hark;  so  that  a  cross-section  presents  a  series  of  rings  or. 
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■^Mca  of  woo<l,  surrounding  each  other  and  n  dii^tinct  pith,  and  all 
^^andt'd  by  fi  «ppftr;ible  liark,     TMis  h  ihe  plan,  not  only  of  the 
^^)  hu.1  of  all  the  Lrce*  iuid  shruba  of  the  colder  cliumles.     In  the 
'^foiij,  the  woody  gystt'in  is  not  di>p&'jed  in  layors,  hut  consisLi  of 
^fTusTftte  burifHt'-^  or  thread?i  of  woody  fibrf,  &c^,  running  through  the 
wllutar  system  without  upjinrent  order;  and  presenting  on  the  ci-osa- 
w-ctfon  a  view  of  the  divided  emis  of  ihe^fC  threads  in  fJie  fonn  of 
tbfcs,  diflHisecI  through  the  whole  ;  but  with  no  di^ti^^"t  jiilh,  and  no 
hafk  ifhicb  is  at  any  time  readily  separable  from  (he  WLKjd.     Tlie 
3j}peanmce  of  snch  s  Btem,  both  on  the  longitudinal  nnd  the  crosa- 
sectbn,  is  ^Jtown  m  Fig.  183 ;  it  may  also  be  examined  ia  Ihe  Cane 
ot  Hnttan,  the  Bnralioo,  nnd  in  the  unnuoi  stalk  of  Indian  Ck)m  or 
of  A?panigii>,     That  of  onlinary  wood  of  the  firat  sort  is  too  famil- 
iar to  nc«Hl  ji  jiir'lori:il  ;llnstrafion» 

200.  Eiogcnoll*  SlftlflllW.  The  stem,  in  the  first  case,  increases 
in  diameter  by  the  annual  fonnalion  of  a  new  layer  of  wood,  which 
is  deposited  Wtween  the  preceding  layer  and  the  biirk ;  thnt  ia,  the 
wood  increa>;es  by  annual  additions  to  its  oiit-ide.  Hence,  such 
stetns  are  $aid  to  be  ExoGKKora ;  and  plants  whot^e  ptems  grow  in 
this  way  are  called  Exogenous  Plants,  or  briefly  ExOGENa ; 
that  i.-*,  as  the  U-vni  literally  signifies,  outside-ffroteer$. 

201.  Eiiduff lions  Strnctare.  In  the  sewnd  case,  the  new  woody 
miUter  is  inkenningled  with  the  ohl,  or  deposited  towardi)  the  centre, 
which  becomes  more  and  more  oecupied 
u'iih  the  woixly  threads  as  ihe  Jlem  grows 
older  i  and  imTt-ase  in  diameter,  bo  far  as 
It  di'p*nds  on  the  formation  of  new  wood, 
gmerany  lakeH  place  by  the  gmdun!  di.«- 
■tfOOion  of  the  whole.     Accordingly,  tlictse 

M  ftre  Fnid  to  exhibit  the   EN*DOfJt> 
?fOrs  gtnjctitre  or  gro^vth ;  and  such  plants  "' 

.41^  f:Ukd  KspooENora  Plants,  or  Endooens  ;  literallT,  iTijn'rfe- 


^g02.  Tite  two  great  classes  of  Phfcnogainoua  plant's,  indicated  by 
difference  in  the  stem,  are  distinguishable  even  in  (he  embryo 
^tate,  by  differences  quite  as  marked  a^  tliose  which  prevail  in  their 
whofe  port  attd  a^jtect,  llie  embryo  of  all  plants  that  have  en- 
dogemiiis  stems  bears  only  a  sftigje  cotyledon  j  hence,  Endogens  are 
aI*o  called  MoHOCoxixEDONotrs  Plants  (128).    TJie  embryo  of 

na.  I8d>    l!««ti*m  (toosltudltul  and  taniTcna]  of  ■  pKli>i.«l«m. 
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pbuts  With  t'xogcfious  steins  bears  a  piiir  of  ooiyledons  and  unl 
a  pwr  of  Becd-leaves  in  germinatioii  (Fig.  lOOj  12j)  j  hence,  ExogODtl 
ore  likewi-se  eaUed  DtcOTtXECOJrors  Plants. 


SeCX.  V.     The  EkBOGENOUS  or  MoNOCOTTLBlJONOCi  Stbu. 


203.  Endogens,  or  Mtide-ffrouiefi,  although  ihey  have  many^ 

Wmble  reprc8Pnt.itivca  in  Nortliern  climes,  yet  only  attain  their  full 

diarajCteiistic  devel- 

<»]>mient,  nnd  display 

their  noll«  wbores- 

oent  fonng,  under  a. 

iropifAi   t^uvi.      Yet 

Talm'i — tJie  type  of 

the   daiw  —  do   ex- 

Ivivl  as  far  nortli  In 

thiA  fomiti7  !W  the 

tuMAl  of  NtiTth  Caro- 
lina (ihe  natiinil  Um- 
.  it  of  the   I'alnielio, 

Fig.  184)  ;  while  in 

Europe    che     Date 

and  the  Cliaina5ro|)3 
,  tlirive  in  Llie  wann- 
er    part«     of     the 

EuropCiUj   (shore  of 

tlie    Mediterraoean. 

The  Tnanner  of  their 

growth  gives 
■  tJit'm  a  strik- 
ing   nppe.'ir' 
.  ance ;     Ihoir 
^trunks  being     „-  ''Ml 

unhrandied, 
i«j'lindriral  rtiliimn*,  rising  maj(\->li<.'ally  to  llio  height  of  from  IhirtJfJ 

to  one  huadrt'd  and  fifty  feet,  and  rnnvuf  J  at  the  summit  with 

■imph*  cUisitT  of  peculiar  folisigo.     Tlicir  inlernwl  etnicturo  ia  equwl- 

ly  dil!«r<:tiL  from  that  of  onliiiary  w6uJ. 


ntM^HIfr 


?»<^"^ 
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204.  The  6lim  of  an  Endogen,  as  already  expltuned  (199),  offers 
noiiuinifost  <Iii5lineTion  into  bark,  pith,  and  wood ;  aiiil  tho  lattor  i^  not 
c^ta[Mj3(jt)  of  concentric  rings  or  Uiytirs.  But  it  consists  of  InuuUcs  of 
woody  und  va«icular  tissue,  in  the  form  of  iibrea  or  threaib,  whti-li  are 
imbedded,  Willi  llttJe  apparent  regularity,  in  cellular  Uiisiic ;  niid  (lie 
wliole  13  enclosed  in  an  iiuegumunt,  wliieh  does  not  gtrictly  iL".iiiible 
the  lm,rk  of  im  Exogenous  plant,  inaAmuch  as  it  does  not  inci'ocue 
by  biyera,  and  is  never  eepamble  frujn  the  vroot],  T!ie  filu-oiis 
bundles  which  compo-e  the  wood,  and  which  cnnslit  of  a  tiiit*^^  of 
woody  fibi'cs  eurroundiag  aeveml  ve^el*,  are  distributed  tliTOughout 
the  ccllulur  nydlt-m  of  ibe  6li?in,  but  rao^t  abnntlautly  towards  Ihc 
circumference.  Each  bundle  uiinally  contains  all  tlie  eknicnt-^  of 
the  wood  of  the  exogenous  stem;  oiuncly,  vej^aek,  profH^r  woody 
tl^frue,  and  biLHt-o.^lls,  'llic  bundles  often  may  be  traced  directly 
from  the  ba^e  of  the  leaves  down  through  the  stem,  somo  of  them 
to  the  roots  in  a  young  plant,  wlule  others,  curving  outwards,  loee 
ibcniselvea  in  the  cortical  integument, 
or  riniL  A.s  the  Blein  increasujij  new 
bundles,  springing  from  the  bases  of 
more  recently  developed  leaves,  are  at 
first  diri'cted  lowiirds  the  centre  of  the 
stem,  along  which  they  det^ccod  for 
eome  di.^tance,  growing  more  eleiider 
in  tlieir  course,  and  then,  curving  out.- 
wank,  musily  terminate  in  the  rind. 
It  is  partly  in  consequence  of  the  co- 
hesion of  these  obliquely  descending 
fibres  to  the  false  bark,  that  the  latter 
cannot,  itA  in  E-VOgcns,  be  sepjiriiled 
from  the  wood  bciteatlL  The  manner 
in  wliit'h  the  wowly  thrends  are  consequently  iuLerwovcn  is  ^hflvva 
in  Fig.  185.  The  PaJm-like  Yucvas  of  the  Southern  Sisitci  offer 
beauut'ul  illuctraiions  of  llie  kiud. 

2U5.  Bndogf  noti$  »tem*<,  instead  of  having  the  olde^it  and  hardest 
wood  at  ihe  centre  and  tite  ncwc^^l  and  poftest  at  the  circundbrence, 
as  in  ordinary  trees,  are  softest  towards  the  centre  and  most  compact 
at  the  circumfcrenw.  They  tncrcii^e  in  diameter  with  the  incrcHB- 
ing  number  of  woody  bunriV*  (wliioh  multiply  as  new  leaves  are 

no.  196.    Venlnl  iaA  titamm  tvation  of  t.  jiniDf  cnOogaiMiiu  vtem,  vtioirLDc  ttm  eurv- 
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pnxluct'd),  as  long  as  the  rind  is  capable  of  diatention.  In  some 
inilajices,  as  in  the  arborescent  Yucca*  and  the  Drac:pna?  or  Dragon- 
trees,  the  rind  remains  soft  and  cnpable  of  unlimited  growth ;  but  in 
the  Palms,  and  in  most  woody  Kndogcna,  it  soon  induratesi  and  tlio 
fctem  consequently  incneasea  no  furtlicr  in  diameler.  Tho  wood  of 
the  lower  part  of  such  stem  is  more  pompact  than  the  upper,  being 
more  filled  with  woody  bundles,  and  the  rind  i*  firmer,  from  the 
greater  number  of  ligneous  fibres  which  lerrainale  ia  it,  and  from 
its  proper  induration. 

SJ06.  Palms  generally  grow  from  the  terminal  bud  alone,  and 
perish  if  this  bud  be  deatroyed ;  they  grow  slowly,  atid  bear  their 
JbUflge  in  a  duster  at  the  eumniit  of  tlie  trunk,  which  i^tinsequently 
forms  a  simple  cylindrical  column.  But  in  some  mstanccs  two  or 
more  buds  develop,  and  the  stem  branche^s,  as  in  the  Doum  Palm  of 
Upper  Egj'pt,  and  in  the  Pandanu^,  at  St-Tew^Pine  (Fig.  140), 
which  belongs  to  a  family  allied  to  Palms:  in  such  ca?es  the 
branches  «re  cylindricaL  But  when  lateral  bud*  are  freely  devel- 
oped (m  in  the  Asparagus),  or  the  leaves  are  scattered  along  the 
stem  or  branches  (as  in  the  Bambo<j,  Maije,  &c.),  these  taper  tip 
wards,  just  as  in  Exogens.  A  particular  comparison  of  the  structure 
and  growth  of  the  Endogenous  stem  with  the  Exogenous  cannot  be 
instituted  until  the  latter  is  explained  in  detniL 


Sbct,  VI.    The  Exogkkqds  oe  Drconxi?i>oyou9  Stiex. 
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207.  SiNCB  the  Exogenous  dass  ia  by  far  the  larger  in  every  part 
of  the  world,  and  emUrawa  all  the  trees  and  phraha  with  which  we 
ape  familiar  in  the  cooler  climates,  the  ptrueture  of  this  kind  of  stem 
demands  more  detailed  notice.  To  obtain  a  true  and  clear  idea  of 
lis  internal  ^tnicturc,  we  E^hould  comments  at  its  origin  and  foUuw 
Ihe  course  of  de\'eIopmenl. 

206.  In  the  embryo,  or  at  least  at  some  peritxl  antecedent  to 
germination,  the  riKlimenlary  ftem  is  entirely  eompoifed  of  pnren- 
dtyiua.  Btit  as  HMin  as  it  bcgini  to  grow,  some  of  the  cells  begin  to 
lengthen  into  tubes,  to  be  marked  with  Irnnsverae  bare  or  spiral 
lines,  and  thus  give  rise  to  duets  or  vesieU  (57  ^  CO)  ;  tliese  form  a 
amall  and  definite  number  of  bundks  ot  threads,  i^ay  four  equidistant 
i>neA  in  the  first  instance,  as  in  the  Sugar  Maple :  surrounding  tlie^e^ 
Other  Blender  celU  of  smaller  calibre,  and  destitute  of  markings 
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60on  appear,  and  form  ihe  earliest  woOdy  tissue.  As  tlie  nidlmenta 
€)f  llie  n«!3rt  intenjode  ftnd  its  leav<?9  appwir,  two  of  four  additional 
threads  of  Tasculaf  tissue  appcjir  in  the  Eitem  below.  In  the  paren- 
cJiTma  between  tliei  earliest  ones,  and  are  equally  surrounded  with 
jjng  woody  tissue.  At  an  early  stage,  therefore!,  the  developing 
h  seen  to  l)e  traversed  by  eeverul  bundles  of  woody  tissue,  with 
Eome  vessels  imbedded ;  and  these,  as  they  increase  and  esilarge,  run 
togctbej-  fo  as  to  make  up  a  woody  stone  (or,  as  seen  in  the  crosa- 
eection^  a  ting),  enclosing  the  central  piixt  of  the  pfirenchyraa  within 
it,  and  itself  enclosed  by  tlie  external  parenchyma.  Thus  a  zone  or 
layer  of  wood  is  formed,  which  is  so  situated  in  the  original  homo- 
geneous cellular  system  as  to  divide  it  into  two  parta ;  namely,  a 
eentfid  portion,  wliieh  forma  the  pilli,  and  an  exterior  portion,  which 
belongs  to  the  bark.  The  whole  ia  of  course  invested  by  the  skin 
or  epidermis,  wliich  covers  the  entire  surface  of  the  plant.  Tlie 
way  in  which  the  layer  of  wood  thus  originates  Is  somewhat  rudely 
illustrated  by  the  antieited  diagrams  (Fig-  186  -  188).    The  several 
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woody  maa6e«,  or  wedges,  are  eeparated  from  each  other  by  lines  or 
bcunds  €f  tlie  ori^nal  cellular  tiseue,  wltieh  pafia  fi-oin  the  pith  to  the 
horiif  and  which  necessarily  become  narrower  and  more  numf  rons  M 
the  woody  bundles  or  wedges  increase  in  eize  and  number.  These 
b«ada  are  the 

20d.  tfrdnllary  i&yi.  These  form  the  radiating  Unes  that  the 
cros»4eeiion  of  most  exogenous  wood  ao  pbinly  exhibits,  esijecially 
tltat  of  the  Oak,  Plane,  &c.    They  eonsbt  of  parenchyma,  more 

Ft 0,  IM.  Plut  of  II  [Toii  iwtfoii  of  ■  ftimting  icadltiii;  (tfoi,  iboiriiig  Oim  muuMr  In  uhleb 
t^  jovuf  wood  I*  tfflb«dd<d  In  the  Mllal*r  iyiC«m, 

WtO  ISH.  Tha  ma*  kt  a  later  patod,  tba  mod;  bandlit  InemMd  aa  u  bmtIt  ta  AU  tfa« 
etRlai. 

no  199.  Ttw  nm  at  tb«  e!a**  vf  th«  naKni,  wtwrt  the  wood  haa  formid  a  0Dinpl«(« 
(toelv,  ••punltof  tHe  pith  frutn  the  1wtk|  «M^pt  tbat  Qxf  aiv  ttill  ecmiuietiMi  bj  outdw  pnf- 
ttoaa  of  tb*  naUulat  qritcni  {iim  mtdaUiay  rnjit)  wUeli  iwUats  front  the  plUi  to  Ute  tnrk. 


^ 


118 


y 


/ 


«r  less  flatten^  br  the  prefefOre  of  Um;  woodj  wed^^  and  Hjej: 
servie  to  keep  op  th«  coauHiuiicatiaQ  betireen  the  pith  and  the 
hark. 

210.  The  RlS  Tfor's  Drowth  of  an  «:xi>getK>ui»  stem  accordingly  ojai- 
«ist*  of  three  principal  parts,  viz, :  1st,  a  centra!  cellular  portion,  or 
Pith  ;  Mf  a  zone  of  Wooii ;  and  Sd,  an  exterior  ceHuIar  pcnikw).  or 

Sort.  These  9cr«i^ 
parts  are  dbpjajrd 
in  Fig.  189-191,  a» 
thejotvnr  in  a  vi*eody 
stem  a  jiear  old. 

211-  Tht  PiUl  {Mc 
ditSa)  consist-5  en- 
tirely of  soft  cellular 
tissue,  or  pareoehj' 
ma*  (51),  which  U 
at  first  gorged  irith 
sap.  Manj  etenu 
expand  so  rapidly  m 
diameter  during  their 
early  growth,  that 
they  lM?t.>ome  hoUow, 
Uxc  pith  being  lom 
away  by  the  disten- 
tion, and  its  romauia 
fomiing  a  mere  Un- 
j  ing  to  the  cavity. 
.        .  I      .,Iii  the  Walnut  and 

.,-/.'    y».lfc*^  Cl^'^'the  Poko  (Phytolae- 

♦  In  rare  itotanwa  a  few  di  reads  of  woaily  tisBue  Mid  wewls  are  fbnnd  dis- 
persed through  the  piih,  presenti'Dg  ii  Homowhiit  rcmnrkn^tk^  luiomily.  This 
occnm  in  Amlia  nu^cmosn,  and  more  Btrikinglj  in  Oscyhaphus,  Hinbilia  or 
FouT'OVIock ,  and  other  Njctoginacese. 

no.  189  I.Diig:lttidJnkl  aad  trmiuTBrtr  Hctlab  of  t.  jtem  of  tba  SoR  Hkpk  (Aear  iamj^ta^ 
piun),  Ml  Uie  clow  of  the  flnt  you's  grontli ;  of  th»  natural  tlH. 

no.  1!M>  PDrtlon  of  Ihta  famt,  magnUad,  tliQitiDf  tb*  ulliLUf  pith,  nmeonded  by  (Iw 
wood,  and  that  coclouxl  bj  tlie  bark 

no.  191.  Hon  iniicntlleid  lUn  of  th«  nine,  iMcblng  f^vm  this  buk  (p  the  frith :  h,  pnt  of 
the  pith  ;  J,  TCMvla  of  the  iii*ilull»f]f  vtntb  ;  c,  tU«  wood  ;  drf,  dotted  duct*  la  tint  wood  ;  #», 
•BDular  duel*  ;  /,  tbi  liber,  or  Inner  nbroiu  tm^  ;  g,  tha  oollnlu'  enTclope,  or  f^nno  b«%  ;  It, 
Uw  tiakj  anTelop* ;  i,  Um  ifcia  or  «pldcniit«  ;  it,  one  of  tbe  lueduUuT  rajt,  tetc  dd  tba  btaa*. 
TMMaMtlOS. 
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«r)  it  b  early  ?eimmted  into  a  series  of  horizontal  plates.  As  the 
bteen  grows  older  the  pith  becomes  dry  and  light,  its  celU  flUed  with 
sdr  only ;  and  then  it  is  of  no  further  use  to  the  platiL 

212.  The  Wood  consists  of  proper  wocKly  tissue  (53),  among  which 
the  TascuJar  i>  more  or  lesa  coploiii^ly  minglpd,  piincipaHy  in  iho 
form  of  dotted  duds  (Fig.  I9li  d),  or  occasionally  some  annulur 
ducts  (*),  &c.  'Thii  dotted  ducta  are  of  so  conpitlemble  calibre,  that 
they  are  conspicuous  to  the  naked  <pye  in  inimy  onlinai-y  kindi  of 
wood,  specially  where  they  are  accumulated  in  the  inner  portion  of 
eacli  layer,  as  in  the  Chestnut  and  0:ik.  In  the  JlaplR,  Plane,  &c., 
they  arc  rather  cqiisihly  scattered  through  the  annual  layt^r,  and  are 
«rf  a  siie  fio  f^mall,  tJiat  ihey  are  not  diatinguishnble  by  ihcj  naked  eye. 
—  Kexi  the  pith,  i.  e.  in  the  very  earliest  formed  pni't.  of  the  wood, 
some  spiral  iliictd  are  uniformly  found  (Pig.  101,  ft),  ami  llila  \>  the 
.-only  part  of  the  exogenous  etem  in  'which  these  oi'ditmrJly  occnr. 
They  may  he  detected  by  breaking  a  woody  Uvig  in  two,  after  divid- 
ing the  biiik  and  most  of  the  wood  by  a  cirenlar  incision,  and  tht«n 
pulling  the  end's  gently  asunder,  when  their  spirally  coiled  fibres  aro 
rtsndily  drawn  out  as  go^sjuaer  threads.  As  these  sjiiml  duct,^  form 
a  circle  immediateiy  surroundhig  the  pith,  they  form  what  has  be«n 
termed  the  Medullary  Sheath.  This  is  no  epecial  organ,  and 
bAi\ily  i-OQuires  a  special  name,  eince  it  merely  represents  the  earll- 
eet-formed  vascular  tissue  of  the  stem. 

2IS.  The  vertical  eection  in  Fig.  191  divides  one  of  the  woody 
WbdgtSi  and  therefore  the  medullajy  raya  do  not  appear.     But  ia 


jnrir 


WtB.  WL     TaKical  #wtt(m  tbrodgb  the  wood  of  a  bnnfii  «if  tbe  VTspla,  k  jmt  old ;  n  u<  ia 
»  of  tlM  madullar?  r4}i,  pawing  trutigvcrwlT  from  itw  tiltb  (p)  fo  the  bark  W'.  maf' 
ihia  m  cectlon  cui  iclilam  ht  tamHb  to  u  (o  iihow  on*  UDbrakiu  pliit«  itnilclUilg  teiotl 
>  ««»d,  M  lo  tbla  lutiuKV 
no.  HS.     A  lertkftl  •BCttOD  orron  lU(  midi  of  th«  ine4uTlttT:r  rnf*  ■  m-jgrilflgd 
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the  much  more  magnified  Fig.  193,  the  section  ia  made  so  u  to 
show  the  sarfuce  of  one  of  these  plates,  and  one  of  the  Medullaht 
Sats  passing  horizontally  across  it,  connecting  the  pith  (p)  with 
the  bark  (b).  These  medullary  rays  form  the  nlver-ffrainj  (as  it 
is  termed,)  which  is  so  ooospicuous  in  the  Maple,  Oak,  &c^  and 
which  gives  the  glimmering  la«tre  to  many  kind)  of  wood  when  eat 
in  this  direction.  But  a  section  made  as  a  tangent  to  the  circum- 
ference, and  therefore  perpendicular  to  the  medullary  rays,  brings 
their  ends  to  view,  as  in  Fig.  193 ;  much  as  they  ap{)ear  when  seen 
on  the  surface  of  a  piece  of  wood  from  which  the  bark  is  stripped. 
They  are  here  seen  to  be  oompojed'Of  parenchyma,  and  to  represent 
the  horizontal  system  of  the  wood,  or  the  woo/,  into  which  the  ver- 
tical  woody  fibre,  &&,  or  warp,  is  interwoven.  Tlie  iiu-pectixm  of  a 
piece  of  oak  or  maple  wood  at  once  shows  the  pertinency  of  this 
illustraUon. 

214.  The  Bark)  in  a  stem  of  a  year  old,  must  next  be  oooMdered. 
At  first  it  con.4isti)  of  simple  parenchyma,  undistinguishable  from 
that  of  the  pith,  except  that  it  assumes  a  green  color  when  exposed 
to  the  light,  from  the  production  of  ehhrophyB  (92)  in  it:*  cells.  Bdt 
during  tlie  formation  of  the  wood  of  the  season,  an  analogous  f<xma>' 
tion  occuri)  in  the  bark.  The  inner  portion,  next  the  wood,  has 
woody  tii>suc  formed  in  it,  and  becomes 

215.  The  Liber,  or  Inner  Bark  (Fig.  191,/).  The  fibr^Jike  oelb, 
which  give  to  the  inner  bark  of  those  plants  that  largely  contain 
them  iu  principal  strength  and  toughness,  are  of  the  kind  alreadf 
described  under  the  name  of  bcut-cellt  or  b€Ut-tittue  (55).  They  are 
remarkable  for  their  length,  flexibility,  and  the  great  thidoieaB  of 
their  walls.  They  form  in  bundles,  or  in  bands  separated  by  exten- 
sions of  the  medullary  rays,  one  accordingly  corresponding  to  each 
of  the  woody  plates  or  wedges ;  or  sometimes  (as  in  Negundo,  Fig. 
194,  195)  they  are  confluent  into  an  unbroken  circle  round  the 
whole  circumference.  Complete  and  well-developed  liber,  like  that  of 
the  Basswood,  consists  of  three  elements,  viz.:'  1.  bast^^ells  or  fibres ; 
2.  large  and  more  or  less  elongated  cells,  with  thinner  walls  varioosly 
marked  with  transparent  spots,  appearing  like  perforations,  and 
usually  traversed  by  an  exceedingly  minute  net-work ;  and  3.  odk 
of  parenchyma.  Tlie  liber  has  received  the  technical  name  of 
£NDOriiL<Euai  (literally  inner  hark).  In  mo^^t  woody  steins  the 
exterior  part  of  the  bark,  in  which  no  woody  tUsue  occurs,  is  early 
distinguishable  into  two  parts,  an  inner  and  an  outer.    The  former  is 
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flG.  TIlC  Ccllnlnr  Enrcbpf ,  or  Green  I^^rCFig,  10i,5r),aljo  called, 
:Jkiai  its  inlt-nnodiaie  ijositiori,  tlic  Mesophheum.  fhis  is  com- 
jMMCNJ  oT  loose  parcnch^a,  with  tliin  wnlls,  much  like  the  green 
^pnlp  of  leaw*,  Jiiitl  containing  an  equal  abundjuice  of  chlorophyll, 
^t  is  tlie  only  part  of  the  bai'k  that  rctaiiu  a  green  color.  In  woody 
atenu  thiti  is  noon  covered  with 

217,  The  Corky  Envelope,  or  Epipni.(s;ij\i  (Pig.  191,  h),  whifh 
^ves  to  the  twigs  of  traes  attd  shrubs  the  Ime  peculiar  to  ench  Pp«- 
*ie9,  generally  some  shade  of  asb-color  or  brown,  or  occasionally  of 
ajiut'h  more  viviJ  tints.  Tt  is  (his  tissue,  wlijrh,  taking  an  iinusHal 
4i«vctopi]]ent,  fonna  the  cork  of*4lie  Cork-OiJt,  and  those  corky  ex- 
jpojistons  of  the  bni'k  which  are  so  conspicuouti  on  the  branches  of 


^^r- 


-\/~ 


^? 


i  a        p         t  t 


fro,  IM,  TMtion  «rt  tnaisncM  weetium,  and  196,  •  evimfvotiding  -mrtifAl  Mctlon,  ii»eb^ 
i(d,  ntclLtng^  ttom  tht  f^'J^gl'i  '^  ^*  tpldennlt,  t^  of  *  itctn  of  Ne;^ntlD,  m  jear  old  ;  Bt  Ot 
bark ;  W,  tlie  tra«d  ;  ftnd  T,  the  <«mblU]D-im;er,  H  foand  la  Ketmur^'.  f  be  i¥r«rruee*  «n  la 
Um  tclit  abOW  j  ckcvjvt  lar,  {mttiDU  of  m  bmlulUiy  Itty,  ieeb  Oti  tha  TVrtlca]  iwctiori,  wh«v  It 
KM  Iblo  tti*  pttb  :  rJ<<,  dotted  dtKte  :  e<,  the  Inner  pan,  of  tlu  arobiutn-UjFor,  wHIehi  Iwsint 
(h*  i»w  laj«rrff  wnoit.  In  tljto  trw,  we  find  m  Uikk  lajirr  orp»n:iiehjmft(I)iurfil«  "f  th«  t""'- 
ttiaa*,  sad  UMnfora  beloi}|[tng  lo  tli«  llWr.    Ku  Intft-duiie  U  runucd  lb  it  ttw  iwMitid  r^ui. 

11 
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the  Sweet  Gora  (Liquklambar),  and  on  some  of  our  Elms 
aJaUi  ajul  ract'inosa).     It  aJso  forms  the  pai^r-IIke,  cxfoJiating  layef 
of  Birch-biirk.     It  is  pom[M>s:ed  of  Ifltera.lljr  flattened  jmrenfStj'nuiUms 
celb,  tnufh  like  those  of  the  Epidermis  (GO,  Fig.  IDl,  t),  which 
directly  overlie*  it,  and  forms  the  skin  or  surface  oi'  llic  stem* 

218.  The  elements  of  an  exogenous  stem  of  a  j-ear  old,  especially 
ill  a  woody  pltint,  accordingly  are  these,  proceeding  fi-om  the  centre 
towitrds  the  circumference  ;  — 

I.  In  the  Wood : 

1.  The  Pith,  belonging  to  ihe  cellular  pystfim  (Fig.  194,  195,^)7 

2.  The  Medulhtrff  Slirttthy  msj    i  which  iK-long  to  the   woody  or 

3.  The  Layer  of  Wood,  W^  w,    J      longitudinal  system. 

4.  The  Medidlary  Jia^x,  mr,  a  piirt  of  the  cellular  system. 

II.  In  the  IJurk  : 

5.  The  Liber^  I ;  its  hast--tiseue,  ft,  belongs  to  the  woody  system.. 

6.  Tlie  OM^er  ^r^',  belonging  wholly  to  thf3  celhtlijr  sy^ti'm, 

composed  of  two  part*,  viz. :  1st,  the  Green  or  Cellular  J&t- 
tfelope,  je,  and  2d,  the  Oorkg  £ai^lope,  ce. 

7.  The  JSpiderfnis,  e,  or  nkin,  which  invesU  the  whole, 

21 9.  An  herbuceou^  fttera  does  not  esjicnlially  diifer  from  a  woody 
Otie  of  this  age,  except  that  the  woo<l  forms  a  less  compaci  or  thiotter 
zone ;  and  the  whole  periehej,  at  lesist  down  to  the  pround,  at  the 
close  of  the  seaison.     But  a  woody  stum  loiikfes  pro'v'ision  for  eontin- 

'  aing  its  growth  the  second  year.  As  the  layer  of  wo«l  continues  to 
incpeaae  in  thickness  througliout  the  season,  by  the  multiplicjUion  of 
cells  on  its  outer  BurfacCj  between  it  and  ihe  bark,  and  when  gi-owth 
ceases  this  process  of  cell-piuhiplicaiion  is  merely  su.-^pended,  so 
there  is  always  a  zone  of  deUcate  young  cells  inler]X)»ed  bcitweon 
wood  and  the  bark.     This  is  called  the 

220.  Cftmbium-laycr,  (Fig.  194,  195,  f?)»  It  is  charged  with  op* 
gaaizable  matter  (protopbu-^m,  dextrine,  &c.)  in  the  form  of  a  mn- 
cila^,  which  ifl  particularly  abundant  in  the  spring  when  growth 
recommences.  Thi:^  mucihigiiious  matter  was  namt'd  Cambium  by 
the  older  botanists  j  who  supjKised  —  as  ia  Etill  generally  thouglit  — 
that  the  bark,  tlien  fo  readily  separable,  really  separated  from  Ihe 
wootl  in  iipring,  that  a  quantity  of  rieli  mucilagtmnis  sup  ivaa  poured 
out  bi-tween  them,  and  that  this  sup,  or  eiimbitim,  was  organise 
into  a  tbsae,  tha  inner  part  becoming  new  wood,  the  outer,  nc 
bark.  Bui  delicate  slices  will  show  that  there  is  thf-n  no  more  iniejvT 
TOption  of  the  wood  and  inner  bark  thiui  at  any  other  season ; 


he  two  ftre  always  organ  IcaTlj  connpctftd  hy  nn  extremely  del  irate 
'  t ifStie  of  young  and  vitiilly  active  c-ell-i,  jii^rt  in  the  state  in  which 
they  multijily  by  division  (33),  The  bark,  indmnl,  h  very  rf^dily 
detached  from  llie  wo<jd  in  spring,  because  the  c«inbii)m*Iayer  is  then 
gorged  with  snp  j  but  the  sejwtnitlou  h  eflffeeted  by  the  rending  of 
u  delicate  forming  ti.wtie.  And  if  some  of  thU  appariiiit  niui-iliige  be 
scrajied  off  from  the  surface  of  the  wood,  and  examined  under  a  good 
UTicroseope,  it  will  be  seen  to  be  a  thin  stnilurn  of  young  wood-t'ells, 
■with  the  ends  of  iiKxlulljuy  ray.3  here  and  then:  inlnr-porriedj  and 
appfarinjj  miieh  a*)  in  Fig.  IDS,  Only  tlie  young  W(X)d-<'elb  iire  mostly 
shorter.  The  inner  portion  of  the  cambiuiU'layer  is  therefore  nas- 
cent wood,  and  tlie  outer  is  nascent  bark.  And  it  is  by  the  growth 
of  the  camhiuni-liiiyrr,  renrwcd  yiar  alter  year,  that  lIic 

221.  Annaal  Immm  at  the  Wood  of  Ksogenous  plants  is  effected- 
-As  the  cells  of  this  layer  inulti[>ly,  the  greater  number  lengthf n  ver- 
|l|ically  into  prosenchyma  or  woody  tis^He ;  wliile  wmio  are  trans- 
}nned  into  ducts,  and  othcTiS,  remaining  as  parenchyma,  continue  the 
liillary  rays  or  commence  new  oue^.  In  thia  way  a  second  layer 
jf  wood  13  forTOfd  the  second  pea^on,  over  the  whole  Purfjiee  of  the 
RjnntT  layer  and  behveen  it  and  the  bark,  ami  eoiuinnoua  with  the 
woody  layer  of  the  new  roots  below  and  of  the  leafy  shoot*  of  the 
Iffi-io:!  above.  Eiirh  .'tieccLilmg  yi-ar  unulbtT  layer  is  addi'd  to  the 
'wood  in  the  same  niiinncr,  coineident  with  the  grnwtii  in  li-iigth  by 
the  development  of  tlie  buds,  A  cfoaa-section  of  tui  exogvnoua  st«».nt, 
therefore,  pxhjhiLs  the  Wfxnl  disposed  In  eoiieentri*.'!  ring*  lK-(weea 
Jtc  biirk  and  the  pith ;  the  oldest  lying  next  the  laltor,  and  the 
^ouu^*c«t  occupying  the  eircumferenee.  Each  Itiyer  being  the  pro- 
IiK-t  of  u  !iing]e  year's  gi^wlh,  the  ngi'  of  mi  exogeiicnifi  tree  may,  in 
gincral,  be  corrcefty  a*L'crtaini<l  by  tuiialiug  the  ring*  in  a  trosa- 
soerion  of  the  tnjuk.* 


b4  nnnunl  lajere  oso  most  distmet  in  tnjescif  t«nipflratn  rHniatoa  like  ours, 

ihcfc  \A  t  prolongod  period  of  toi&l  rvpofe,  t'roia  tliu  winter's  void,  fol- 

hy  a  '»i|;oTOU4  a>ninption  of  vfgttiilioH  in  Bprmg.     In  trupicnl  trci:*  llicy 

»n»  n»n>I_v  so  ivt^H  dc'Iiin  d  ;  Imt  even  in  thtftc  tliero  ia  generally  u  moiv  or  teats 

rtiittrk^'d  nnniuil  isuj)i«nslun  of  \t'gut»tioii,  ot'tttrring,  Jiowuvir,  in  ilie  dry'  fttid 

hoCTLT,  rntlicr  Umn  iii  tlie  cooler  season.    There  arc  numerous  mges.  mon'ovcr, 

it*  whifh  ihc  wood  forms  a  onifonn  stratum,  whatever  be  the  0|l;c:  of  tlio  trunk, 

in  ibe  urhorwiccnt  spcries  of  Cat-tus  ;  or  ■where  t!>e  layers  an:  fiiW  utid  by  no 

llDCiiii*  eom;*pondLn(T  with  the  ajje  of  the  tninfc,  (w  in  the  ryi-as. 

In  nuny  woodj  tlimbing  or  twlniii<;  stems,  such  ss  tliosi;  of  ClcmntLij  Aristo< 
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222.  The  limUnUon  of  the  Annual  layers  results  from  two  or  more" 
causf^,  scpariitc  or  cumljltied.  In  oak  and  chc&tnut  wood,  and  ihe 
Hte,  the  layers  aro  strongly  defined  by  reason  of  tlie  accumuliuioTi  qf 
the  large  dotted  cliieU,  here  of  extreme  size  and  in  great  ahundsmce, 
in  Use  inner  jxirtion  of  each  layer,  where  their  open  mouths  on  th^,^ 

|«ro6S-«e«t)oti  are  conspicuous  to  the  naked  eye,  making  a  strong  coi^fl 
itnist  between  the  ioner  porous,  and  the  exlcrior  sjolid  part  of  the 
Buccessivo  ]n.yt'rs.  In  Maple  end  Beech  wood,  however,  the  duds 
are  smidler,  and  are  dispertied  throughout  the  whole  breadth  of  the 
layer ;  and  Jn  eoniferons  wood,  viz.  that  of  Pine,  Cypresa,  &c,,  there 
are  no  ducts  at  «!!,  but  only  a.  uniform  woody  tissue  of  a  peculiar 
sort  (4G,  5-1).  Here  the  demarcation  between  two  Liyers  ia  owing 
to  the  greater  fltiene**  of  the  wood-cells  formed  at  the  clo^e  of  tJbe 
eea»on,  viz.  tlior^e  at  the  outer  border  of  the  layer,  while  the  next 
kyer  begin^  in  its  vigorous  venud  growth,  with  much  lai-ger  cells. 
thus  markinnj  an  abrupt  translation  from  one  layer  to  the  nest.  Be- 
eldufi  beiri^'  finr-r,  the  liwt  wootl-eelld  of  the  season  ai'e  often  fattened 
latenilly,  more  or  less.  ^M 

223.  Eiicli  layer  of  wootl,  once  forni«^d,  remains  unchanged  in  posi-  ^ 
tion  and  dimensions.     But  in  trmik^  tit'  considerable  agu,  the  older 
k.yens  gt>nerally  undergo  more  or  lam  change  in  color  and  densttj^H 
distinguishing  the  wood  into  two  parts,  viz.  ^* 

224.  Snp'WOOJ  anil  Hrarl-WOOd.  In  the  giirminating  plantlot  and  in 
the  developing  bud,  the  sap  a.>^c>ands  through  the  wliolc  liBsue,  0^1 
whatever  sort;  jit  firi*t  through  the  parenchyma,  for  there  ia  then  noT^ 
other  tissue  ;  and  the  traniimission  is  continued  through  it,  ei^peciaJly 
through  its  central  portion,  oi-  the  pilh.  in  the  growing  apex  of  tlie 
6tcm  tliraiighout.  But  in  the  older  ptirts  beiow,  the  pith,  foon 
drained  of  fap,  becomes  filled  with  air  in  it3  phice,  and  thenceforth  it 
bears  tio  part  in  the  plant's  notirishnient.  As  soon  as  wood^'clb  and 
ducts  are  formed,  they  take  an  active  part  in  the  eonveyance  of  sap  ; 


lochia  Siplio,  nnd  MenLBp»nnuni  Cantulentu!,  the  utrtiUAl  lajen  *tv  mthcr  obf cnie- 
ly  marked,  whilu  the  mcdalliiry  my*  are  unosually  broml ;  and  iho  wooii  thurtfore 
fomia  b  scriufi  of  pcyiamhle  wedges  dispo&ed  in  a  circle  anjund  the  piili.  In  the 
Bteraof  one  cf  our  Trompot-croepcrs  (the  Bignoniti  capreolivta)  tho  annual  nn 
«fk>r  the  first  funr  or  five,  are  Intermpti^  in  four  places,  und  here  m  many  h 
plnteii  of  cellular  tissup,  belonging  properly  to  tho  bark,  am  interposed,  pnuitij 
at  right  angLes  (o  uach  other  from  the  circomfii^rcQce  toivtirds  xh&  centrci,  M 
Ifafl  traiiBTcne  Bcction  of  the  woo<t  nt'urly  rusomblcs  a  Maltese  <!n>m.  Bui  thi:^ 
in  ail  exccptionnl  cue*,  which  scarcely  reqaire  notice  ia  a  gcn«nil  ricw. 
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for  -which  fhelr  tubular  and  cnpillary  charur?tcr  is  csppcinlly  nduptcd. 
But  tlje  ducu  in  older  parts*,  exwpt  when  gorged  with  sap,  coiitJiin 
air  ali>ne  j  and  in  woody  tnmks  the  pjip  continues  to  rise  year  after 
year,  to  the  plnres  where  growth  is  gitin*  oiv,  mainly  ihrougli  the 
proper  woody  ti*,suc  of  the  wood.  In  this  transmission  the  new  l.-iyersj 
are  ibp^  octtve,  and  these  are  m  direH  rommtinicfition  with  the  new 
roots  on  the  one  hand  and  with  the  liuds  or  shtwt.^  auii  loaves  of  the 
sea.^n  on  the  other  So,  by  the  formation  of  new  jinnaal  Irtyers  out- 
side of  them,  the  older  ones  nre  each  year  remoTed  a  step  farther 
from  the  region  of  growth;  or  rather  the  ^^wln;:;  strsiiiim,  which 
conoecfa  the  ftesh  rootlets  that  irahibe  with  the  foliage  tliat  ehdjo- 
rales  the  sap,  ia  each  year  removed  farther  from  them.  The  latter, 
therefore,  after  a  few  years,  cease  to  convey  sap,  as  they  have  long 
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19)9.    trtpilBstl  nmi-Mctleii  «f  m  portion  of  WWdj  t)*iu«  «f  While  (Ml, »  ji^oldi* 

i.  tn«fitiitUnal  u  well  u  cvats  wction  of  tha  HDU,  m  Uttla  tij^er  trntgnUW.    a,  a,  W»- 

i  tif  nne  of  tlii?  pmoller  miidiiilmry  ravi^ 

S\Q.  186.    }fa.siijfic<l  cnw'^ectioa  of  wmidj'  tlHUe  rnxu  ih.a  Biiiue  ilriu « taken  tttm  *  bjer 

of  beart'wqoit.  Si  yuan  oM  i  &i  ■lui--|(  :  Oi  portioB  qf  one  of  tlio  uilnotur  niBdulkr/  i%yi.    199. 

OawMnort  crao  and  Ijii^tudljo&l  McUon  of  Uk«  w^mD  i  a,  tissue  of  «  DiAtulluy  a.j. 
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before  ceased  to  take  part  in  any  vltrJ  operations.  The  cells  of  the 
older  layer. ,  idso,  cr>nunoidy  hare  tliicker  vraUs  and  smaller  calibre 
than  tliose  of  the  newer,  —  as  here  shown  in  Fig.  198, 199,  compared 
with  Fig.  196,  197, — owing  to  the  greater  amoant  of  thickening  or- 
ganic materials  (43)  mingled  with  encru::ting  mineral  matters  intrcK 
duced  with  the  water  imbibed  bj  the  roots  (93)  which  have  been  de- 
posited upon  them  from  within.  Tills  older,  more  solidified,  and  harder 
wood,  which  occupies  the  centre  of  the  trunk,  and  is  the  part  princi- 
pally viduablc  for  timber,  &&,  is  called  Heart- wood,  or  DintAMEX : 
while  the  newer  layers  of  softer,  more  open,  and  bibulous  wood,  more 
or  less  charged  with  s^,  receive  the  name  of  Sap-wood,  or  Albur- 
num. Hie  latter  name  was  given  by  the  earlier  physiolc^ts  in  allor 
sion  to  its  white  or  pale  color.  In  all  trees  which  have  the  distinction 
between  the  sap-wood  and  heart-wood  well  marked,  the  latter  acquires 
a  deeper  color,  and  that  peculiar  to  the  species,  such  as  the  daric  brown 
of  the  Black  Walnut,  the  blacker  color  of  the  Ebony,  the  purplish-red 
of  Red  Cedar,  and  the  bright  yellow  of  the  Barberry.  These  colors 
are  owing  to  special  vegetable  products  mixed  with  the  incrusting 
matters ;  but  sometimes  the  hue  appers  to  be  rather  an  alteration  of 
the  lignine  with  age.  In  the  Red  Cedar,  the  deep  color  beliMigs 
chiefly  to  the  medullary  rays.  In  many  of  the  softer  woods,  there  is 
little  thickening  of  the  cell-walls,  and  little  change  in  color  of  the 
heart-wood,  except  from  indpient  decay,  as  in  the  White  Pine,  Pop- 
lar, Tulip-tree,  &c.  The  heart-wood  is  no  longer  in  any  sense  a 
living  part ;  it  may  perish,  as  it  frequently  does,  without  affecting  the 
life  or  health  of  the  tree. 

225.  The  Bark  is  much  more  various  in  structure  and  growth  than^ 
the  wood  :  it  is  also  subject  to  grave  alterations  with  advancing  age, 
on  account  of  its  external  position,  viz.  to  distention  from  the  con- 
stantly increasing  diameter  of  the  stem  within,  and  to  abrasion  and 
decay  from  the  influence  of  the  elements  without.  It  is  never  entire, 
therefore,  on  the  trunks  of  lai^  trees  ;  but  the  dead  exterior  parts, 
no  longer  able  to  enUu^  with  the  enlarging  wood,  are  gradually 
fis.«urcd  and  torn,  and  crack  off  in  layers,  or  fall  away  by  slow  decay. 
So  that  the  bark  of  old  trunks  bears  but  a  small  proportion  in  thick- 
ness to  the  wood,  even  when  it  makes  an  equal  amount  of  annual 
growth. 

226.  The  three  parts  of  the  bark  (214-217),  for  the  most  part 
readily  distinguishable  in  the  bark  of  young  shoots,  grow  indepen- 
dently, each  by  the  addition  of  new  cells  to  its  inner  face,  so  long  as 
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grows  at  all.  The  pven  layer  doea  not  innrense  at  nJl  after  live 
JTrst  year  t  tlie  opaque  eorky  layer  soon  exelinlea  H  from  the  light ; 
and  it  gmJually  fwjrishes  nc^t't*  to  he  ix*itcH*rTj.  The  corkj'  luycr 
commonly  increased  for  a  few  years  only,  by  llie  forroalion  of  new 
tabular  cell* :  oeoa?ioiially  Jt  Uike^  a  rpumrkaiWe  development,  form- 
iog  the  sub&tfince  called  Cork^  m  m  the  Cock  Oak.  A  similar  growth 
occurs   on   the  Ijiirk  of  several 

«pedes  of  Elm,  of  our  Liquid-  g^^^e^t^^^^^S.^^^^ 
anihar  or  Swfet-G»m,  &e.,  pi'o- 
<lucing  tliHik  corky  plate?  on  the 
l»raiiche&  In  the  Wliije  and  Pa- 
per Birch,  thi  n  layej**,  of  a.  very 
<luraLle  nnture,  arc  formed  for 
gi-eat  number  of  yeaw ;  each 
iiyer  of  tabular  and  firmly  eohe- 
Tent  cell*  (Fig.  2'Xl,  a)  alternates 
with  a  thinner  stratum  of  dehcate, 

somewliat  cubieal  and  less  compact  (mjUs  (i),  which  brejik  up  into  a 
powder  when  disturbed,  and  allow  the  thin,  paper-like  plates  to 
foUate. 

227.  The  llbcr,  or  inner  bark  (21 5),  contiixue-s  to  grow  through' 
om  the  life  of  ilie  tree,  by  an  annual  adi^Ition  from  the  camhiuin- 
kycr  applied  to  its  inner  isurface,  Sonjetiiniia  the  {growth  is  plainly 
dkliDguishabte  into  layers,  oorres[MDdlng  with  or  more  numerous 
tiutn  the  anntial  Inyer^  of  tlie  wood :  oftrm,  llif  re  ia  scarcely  any 
truce  of  !:ucli  hiyL'W  lo  ha  discerned.  In  cmi) posit  ion  and  appejirance 
the  llbor  varies  greatly  in  different  plants,*  e^peejally  in  trees  and 
ibs.  Tltat  uf  Bju-*ii-^-flod  or  Linden,  and  of  other  plants  with 
rsitnilar  fibrcttia  hark,  nmy  Le  taken  as  best  represienting  the  liber. 
Here  H  ooniiiits  of  strata  of  very  thick-walled  cells  alternating  with 
tliin-wallwl  Cf!b.  The  thick-walled  cells  are  bn-^t-celU  (55,  Fig.  -19, 
53),  are  much  elongated  vertically,  and  fomi  the  fibrous  portion  of 


•  The  best  srwtint  of  th«  l!b«f  that  has  yet  been  giiren  h  thut  by  Mohl, 
in  itiu  fiotanisrfir  J^'litn;!,  Vol,  13,  p  873  f  IflSS),  of  wliirli  a  Frcncli  cranMiation  i» 
j>ui>ILshetl  in  tite  Anuuks  des  Sciatct*  Ntfiurf/ki,  scr.  4,  Yul.  t,  p.  l-il,  et  a«q. 

no  9D0.  Tnuuren*  ttcOtm  ef  t  ibiaot»  (''^rtlMii  ft  Whltn  Btn-h  Imrlt,  Ui«  MiVr  la^cr 
Ufb];  muBHUl;  It,  tJiM  0,tm,  tabuJjif  cclU,  b,iU:iici^U  tUla-vuliad  cdla  wtiicb  niiwmta  tb* 
(■IwTf  pbtM.    (After  tJnk) 
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the  bark.  The  thin-wjillt'd  cells  are  those  of  otxiltifiiy  p!irenchyin% 
minglor],  ftt  (he  inner  part  of  each  stmtum,  with  hirgcr  jind  longer ' 
ones  marked  (on  some  sides  at  left'*!)  with  the  thin  and  reliculatedl 
.-pofdi  Of  pHncluations  aln-iHlv  desiTiberl  (21.>).  Thfsc  last  msxy  he 
tcmii'd  ihe  proper  cells  of  the  liber,  as  llit-j  iire  pi'i-uliar  lo  this  part 
of  the  hnrk.  are  s^rldom  if  ever  nbriciit,  they  conliiin  an  nbnndaneo  of 
mucilage  and  prolmne,  and  in  all  prohnbtlity  they  tiike  the  |irineipal 
part  in  the  d'-scemling  circtdation  of  tlie  phuit,  if  it  may  so  Iw  called, 
i.  e,  in  eoti vey in g  downwards  and  distribiitiug  the  rich  sap  which  baa 
b(.'en  elahorated  in  the  foliage.  It  is  evident  thnl  the  l«t-it-celLs 
which  in  Linden  (Fig.  50)  are  seen  to  ha  ahnost  sohdt  are  not ' 
adapted  to  this  purpose* 

228.  That  ha^t-ccdla  are  not  an  esMitfiftl  pnrt^  is  further  evident 
from  llie  fatt,  lliat  (hey  are  altogether  wanting  in  the  bark  of  fome  ' 
phints,  and  are  not  produced  after  the  fir?*  year  in  many  other-i.     The ' 
latter  is  the  eve  in  Neguiido,  where  abundant;  bai^t-cells,  like  iIiO'tO 
of  Biiss-wood,  conijiose  the  exterior  iiorlian  of  the  first  year's  liber 
(Pig.  104,  195,  &),  but  none  whatever  is  formed  in  the  subsequent 
layers.     In  Beeclie*  and  Birche^  al'^o,  a  few  bast<H!lIs  are  pro<Juced 
the  first  yeai",  but  none  afterward-.     In  Mnplea  a  iavf  are  fonnt-d  in 
succeeding  year;?*     In  the  Pe^U"  bast-ccIIs  are  annually  fortued,  but 
in  VPTy  PTnall  quantity,  compared  ^rith  the  pajt-nchymatous  part  of " 
ihe  liber.     In  Pine^,  at  leiv^t  in  Wluto  Pines,  th«  bark  is  nearly  as 
homogeneous  as  the  wood,  the  whole  liber,  exeej>t  what  answers  to 
the  medullary  rays,  coneisting  of  one  kind  of  cells,  resembling  those 

of  bast  or  of  wood  in  form,  but  agree- 
ing with  the  proper  liber-oells  in  their 
structure  atid  marking;*.  Although 
the  libiPr  of  Birch  produces  no  bast-' 
cells  after  the  first  yem%  it  abounds 
in  phort  cells  equally  solidified  by  in* 
temal  -dcpoiitioji,  and  of  a  gritty  tex- 
ture, which  might  be  mistaken  for 
*'  bast-eells   on   the  cro«s^ection   (Fig. 

201).     A  loagitudinal  section  di&closes  the  difference. 

229.  The  bark  on  old  stems  is  constantly  decaying  or  falling  away 
from  Ihe  surfaw,  wttliout  any  injury  to  the  tree  ;  just  as  the  heart- 
wi>od  may  equally  decay  within  without  lau^  except  by  mcclutni- 

rro   aoi.    Ciw»-«n:aon<if  •  cliuisr l^^ KU4ia«(l  «i4  lsdvnl«4 mU3 llRim  th*  UbOTOf  Mm 
White  Bmh.    {&t<M  I4ak  ) 
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cally  impairing  the  strenp;th  of  ihe  trunk.  Great  diRljrences  are 
obecrvable  »s  to  the  time  Jind  mannfr  in  wfiicli  thf.  older  bark 
of  different  shrulw  and  tree.^  is  tiii'oVrt  off,  according  to  the  struc- 
ture in  each  specie*.  Some  trees  aivi  s^hruba  have  thf?ir  tranks  in- 
vested with  the  liber  of  niuny  je;trs'  growth,  alf hough  only  tlic  in- 
nvrmost  layera  are  iilive ;  in  oJIh-TS  it  scales  off  much  earlier.  On 
the  ^eni-^  of  the  eommnn  Honeystickle,  of  (he  Nine-Bark  (S])irsEa 
opulifolia),  and  of  Grfipe-vtnes  (except  of  our  Mn.sradinc  Grai*), 
the  liber  lives  only  one  season,  and  is  detaelicd  the  following  year, 
hanging  loose  iti  itiipery  hiycrs  in  the  former  specie?,  and  in  fibixius 
shreds  in  the  Utter. 

230*  While  the  newer  layers  of  the  wood  abound  in  crude  sap, 
■which  ihey  c<»nvpy  to  the  leaves  (224),  those  of  I  he  inner  harft 
abound  in  elaborated  ^iip  (79,  227),  whieh  they  reeeive  from  the 
leaves  and  convey  to  the  cambium-layer  or  zone  of  growth.  The 
proper  juifH?.i  and  peeuliar  produela  of  plnnta  (88)  are  aceordingly 
foard  in  the  folinge  and  the  bark,  e*ipeciiilly  in  the  latter.  In  the 
bark,  therefore,  (either  of  the  stem  or  of  the  root,)  medidnal  and 
other  principles  are  usually  to  be  sought,  rather  than  in  the  wtxid. 
Nef  ertljeles.%  as  (lie  wood  is  kept  in  oonnertion  wifh  the  bark  by 
tJie  medullary  rays,  tnany  products  which  probably  originate  ia  the 
former  ar*^  de|w?itc<l  In  flie  wood. 

231.  The  Living  PorU  oi  a  Trets  or  Shfub,  of  the  Exogenous  kind,  are 
obn'iouily  only  those  t  —  IsL  The  summit  of  the  etera  and  branehflo^ 
with  the  buds  whieli  continue  thcra  upwards  and  annually  develop 
the  Jbliage-  2(J.  The  fresh  tips  of  (he  roots  and  rootlets  annmilly 
develoi^cd  at  the  opposite  extremity.  3d.  The  newest  strata  of  wood 
and  bark,  and  e?peeially  the  interposed  cambium-hiyer,  which,  annu- 
ally renewed,  maintain  a  living  cofomunication  bt'lween  the  roolleta 
on  the  one  hand  and  the  buds  and  foliage  on  the  other,  however  dis- 
tant ihey  at  length  may  be.  These  are  all  that  i-^  eoneemed  )n  the 
life  and  groflrlh  of  the  tree ;  and  lliOi=e  are  annually  renewed.  The 
brandies  of  earh  yeui^a  growth  are,  ttierefore,  kept  in  fre^h  conamn- 
nicnlkm,  by  means  of  the  newer  layers  of  wood,  with  the  fresh 
rootlets,  which  are  alone  aclive  in  absorbing  the  cnide  food  of  the 
plant  from  Ihe  soil.  The  fluid  they  absorb  is  thus  conveyed  directly 
to  the  brandie:*  of  the  aea.'-on,  which  alone  develop  leaves  to  digest 
it.  And  the  sap  they  receive,  having  been  elalwratcd  and  converted 
into  organic  nourishing  laalter,  is  partly  expended  in  tlie  upwani 
growth  of  new  branches  ^n'^  partly  in  the  tbnnnlion  of  a  new  layer 


i 


loO  THK   STEM. 

of  wood,  reaching  from  the  highest  leaves  to  the  remotest  rootlets.* 
As  the  exogenous  tree,  therefore,  annually  renews  its  buds  and 

*  The  lajen  of  wood  and  baric,  hj  which  the  exogenous  stem  atmnftlly  io- 
creases  in  diameter,  are  formed  by  the  multiplication  of  the  cells  of  the  cambiiim- 
liiycr  throughout  its  whole  extent.  That  the  organic  material  to  supply  this 
pDwth  in  ordinary  vegetation  descends  in  the  bark,  for  the  most  part,  and  thmt 
the  order  of  growth  in  the  formation  of  wood  is  from  above  downward*,  and 
aLw  the  general  dependence  of  this  growth  upon  the  action  of  the  foliage,  bulj 
lie  inferred  from  a  variety  of  facts  and  considerations.  The  connection  of  tibe 
wood  with  the  leaves  is  shown :  —  (I.)  By  tracing  the  threads  of  soft  woody 
Endogens,  such  as  Yucca,  directly  from  the  base  of  the  leaf  into  the  stem,  and 
thence  downward  to  their  termination,  towards  which  they  become  attenuated, 
lose  their  vessels,  and  are  finally  reduced  to  slender  shreds  of  woody  tusae. 
(2.)  The  amount  of  wood  formed  in  a  stem  or  branch,  other  things  being  equal, 
is  in  a  relation  to  the  number  and  size  of  the  leaves  it  bears ;  its  amount  in  any 
portion  of  the  branch  is  in  direct  proportion  to  the  number  of  leaves  above  that 
portion.  Thus,  when  the  leaves  are  distributed  along  a  branch,  it  tapers  to  the 
summit,  as  in  a  common  Reed  or  a  stalk  of  Indian  Com ;  when  they  grow  in  a 
cluster  at  the  apex,  it  remains  cylindrical,  as  in  a  Palm  (Fig.  184).  Conseqnendy 
the  increase  of  tlie  trunk  in  diameter  directly  corresponds  with  the  number  and 
T^r  of  tlte  branches.  The  greater  the  development  of  vigorous  brandies  on  a 
particular  side  of  a  tree,  the  more  wood  is  formed,  and  the  greater  Uie  tfaickncai 
of  the  annual  hirers  on  that  side  of  the  trunk.  (3.)  In  a  seedling,  the  wood 
i^pcnn)  in  proitortion  as  the  leaves  are  developed.  (4.)  If  a  young  bmnch  be 
cot  off  just  below  a  node  (156),  so  as  to  leave  an  intcmode  without  leaves  or 
bud,  little  or  no  increase  in  diameter  will  ordinarily  take  place  down  to  the  fltit 
leaf  below.  But  if  a  bud  be  inserted  into  thb  naked  intcmode,  as  the  bod  da> 
vclops,  increase  in  diameter,  with  the  formation  of  new  wood,  nscommcnoea. 
That  the  formation  proceeds  from  above  downwards,  or  that  the  elaborated  sap 
which  famishes  the  material  for  the  growth  is  diffused  from  above  downwards, 
appears  from  the  effect  of  a  ligature  around  exogenous  stems,  or  of  removing  a 
ring  df  bark.  It  is  a  femiliar  fact,  that,  when  a  ligature  is  closely  bound  around 
a  growing  exogenous  stem,  the  part  above  the  ligaturo  swells,  and  that  below 
docs  not.  Every  one  may  have  observed  the  distortions  that  tmning  Btcms  thai 
accidentally  produce  upon  woody  exogenous  tranks,  causing  an  cnlai;gement  on 
the  upper  side  of  the  obstrartion.  When  the  stem  is  girdled,  by  removing  a 
ring  of  bark  so  as  completely  to  expose  the  surflioe  of  the  wood,  the  part  above 
the  ring  enlarges  in  the  same  manner ;  that  below  does  not,  until  the  indiion  b 
healed.  The  wood  of  the  roots  is  manifestly  formed  in  a  descending  directiaa. 
But  this  is  continuous  with  that  of  the  stem ;  and  its  first  layer,  the  extension  of 
the  wood  of  the  radicle  into  the  primary  root,  agrees  in  composition  with  the 
wood  of  the  succeeding  layers  in  the  stem,  having  no  spiral  vessels,  Imt  only 
ducts.  Still,  whatever  analogy  there  may  bo  between  the  growth  of  the  wood 
in  the  stem  and  of  roots,  there  is  no  real  basis  for  the  ingenious  conception  of 
Tbonars  and  of  Gaudichaud,  that  wood  is  the  roots  of  buds  or  leaves,  or  that 
it  is  absolutely  dependent  upon  them  for  its  formation. 


OOSIPOsm  HA^PHC  OP  A  PLAWT. 

leaveB,  its  wood,  bark,  and  roots, —every thing,  indeetl,  that  is  ron- 
cenicd  in  its  life  and  growth, — ^  there  pcems  \o  be  no  rt-nson,  no 
rjeefj!5ary  cause  inherent  in  the  tree  it-ielfj  why  it  may  not  Uve  in- 
definitely. Acconiingly,  some  trees  are  known  lo  hare  lived  for 
twelre  hundred  years  or  more  ;  and  other*  now  survive  wiiich  are 
probably  above  two  thousand  ytiars  old,  and  pfrhaps  much  older.* 
This  longevity  ceasca  to  be  at  all  suriirising  wlifn  we  cotusider,  thtif, 
allhoagh  the  tree  or  herb  ia  in  a  certain  sense  an  inditHfftiai,  yet  it 
is  not  an  individual  in  the  sense  that  a  mun  or  any  ordinaiy  anirnal 
is.     \lewe(J  philosophicaUyj 

232.  The  Planl  Li  a  Composite  Being,  nr  rnmmiinity,  kstinp,  In  the 
cs*se  of  a  tree  esperiully,  through  an  snik^liniie  iind  often  immense 
number  of  gcncnitious.  These  are  successively  produeoJ,  enjoy  a 
of  exi^ience,  and  perish  in  their  turn.     Life  passc-g  onward 

ititiually  from  tlie  older  to  the  newer  parts,  and  death  follows, 
»itli  equEil  step,  at  a,  narrow  interval.  No  portion  of  the  tree  h  now 
living  that  was  alive  a  few  years  ago ;  the  leaves  die  nanually  and 
are  cast  off,  while  tlie  intemodcB  or  joints  of  stem  that  bore  them,  om 

their  wfMxl  at  least,  burierl  deep  in  the  tnnik,  under  the  wood 

Euweeding  generations,  are  converted  into  lifeless  heart-wood,  or 
perchanee  dei'a^'ttd,  wliile  the  boxk  that  belonged  to  them  \s  thrown 
off  from  the  surface.  It  is  the  aggn^gnte,  the  blended  muBA  alone!, 
that  long  survive?.  Pte^nts  of  single  ccIL^,  and  of  a  definite  form, 
alone  cxlubit  complete  individuality ;  and  their  existence  is  ex- 
tremely brief  Tlie  more  complex  vegetable  of  a  higher  grade  is 
not  (o  be  compared  with  the  animal  of  the  higliest  organization, 
where  llie  offspring  always  eeparates  from  the  jKirent,  and  the  indi- 
vidual h  j^imple  and  indivisible.  But  it  is  truly  similar  to  the  branch- 
ing or  arltorescent  coral,  or  to  other  compound  animiil-!  of  t!ie  lowest 
grade^  wlwre  eueoessive  generations,  though  capable  of  living  inde- 
p'ndently  and  siometimes  separating  isj-jontaneoufily,  yet  are  Ujually 
developed  in  connection,  blended  in  a  general  body,  and  noui'liihcd 
more  or  Ic^  in  t^mmon.  Thus  the  coral  ^truetiu^  is  btillt  up  by 
the  combined  labors  of  a  vif^t  nnrabt-r  of  individuals,  —  by  I  lie  suc- 


•  The  enhjwt  of  the  longevity  of  tirw  Tnia  Iwen  ably  discussed  hy  De  Cnn- 
dofle,  in  tfjc  liiyiothfijn".  Umrfniflfe  of  Qvtmva.^  for  Mar,  IMl,  and  ia  the  sfitind 
volani«  of  lib  Phijitiolwiie  Vrifctale  t  also,  more  rcMntly,  by  Pfofi-ssor  Atphone* 
D*  Cttnilwlto.  lo  this  country,  nn  ftrticle  on  the  lubjcct  has  appeared  in  tfw 
jyfcrtA  Amtriain  Review,  fur  July,  1344. 
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ce.ssive  Irtbors  of  a  grent  numlK?r  of  grncrntion.*.  The  surface  or 
recent  shoots  alone  are  alive ;  and  lit-re  lilb  is  ?«jw?Tfit'iR!,  all  under- 
neath eonsirtting  of  the  dead  remama  of  former  generations.  The 
arboresicent  spet-ies  are  not  only  lifele.'^s  along  tlie  central  axis,  but 
arc  dead  throughout  lowEinb  iJie  bottom  :  a&,  in  a  genealogical  tree, 
only  the  later  ramtfif atione  are  flroong  the  living.  It  is  the  sams  | 
with  the  vegetable,  except  that,  &i  it  ordinarily  imbibe^  iB  noari*h- | 
taunt  mainly  from  the  soil  through  its  root.'^,  it  roafces  a  downward 
growth  also,  end,  by  constant  renewal  of  iresh  tissuei;,  {naintaias  the 
iwmmunictitiun  between  the  two  growttig  extremitied,  the  buds  and 
the  nwlktfl. 

533.  bdhidniilitT  being  imperfectly  realized   in   the   vegetable 
kingdom,  the  question  as  to  wlrnt  in  the  Phseno^^imous  phuit  best, 
WL*wers  to  the  animal  individual  is  speculative,  rather  than  pnictiea^ 
and  may  be  morn  appropriately  noticed  in  another  place.     (Part  II, 
Chap.  I.) 

534.  Compaiison  of  Eadogenoos  with  Exogenong  StrnetDrt.    The  woodj  ^ 

bundles  of  an  exogenous  Bteni  (Fig.  186  —  188)  continue  to  grow  on 
the  outer  gide  as  long  as  the  plant  lives.     In  woody  trunks  tliey  at  ■ 
Onee  henome  wfidgea  with  the  point  next  the  pith,  and  growth  ppft- 
ceeds  indefinitely  by  the  stratuin  of  perpetyally  renewed  tissue  on 
the  outer  face  between  the  wood  and  ttie  bark.     Each  wedge  ia 
separated  from  ita  neighbor  on  both  sidea  by  an  interposed  medul- ' 
lary  ray,  and  is  composed  of  wood  on  the  inner  aide,  liber  on  the 
outer,  and  cambium  or  forming  lispue  between.     Now  each  thread 
or  bundle  of  endogenous  wood  (204)  13  comixjscd  of  similar  or  anatoj 
Cgous  parts,  sometimes  irreguiarly  intermixed,  but  more  eoramonljr  j 
gimilarly  disposed.     That  is,  the  section  of  one  of  these  threads  ex- 
liibitB  woody  tissue  and  one  or  two  spiral  ve,<»3el3  on  its  inner  border, 
answering  to  the  proper  wood,  and  very  thick-walled  elongated  cells 
on  it^  outer  border,  of  the  same  nature  m  the  bast-cells  of  Exogeos ; 
and  between  the  two  is  a  stratum  of  cells  of  parenchyma  mixed  with 
elongalfed  and  punctuated  cells  answering  to  the  proper  cells  of  tbv] 
inner  part  of  the  liber.     The  portion  of  each  endogenous  thrPA^ 
therefoi'c,  winch  looks  towards  the  centre  of  the  trunk,  answeis  ti> 
the  wood,  and  its  outer  portion  lo  the  liber  or  inner  bark,  of  the  ex- 
Ogenoua  f^tem ;  and  the  parenchyma  through  which  the  thready  are 
interspersed  answers  to  the  medullary  rays  and  pitli  together.    "Hie 
tnatn  diflference  between  the  endogenous  woody  threads  and  the  ex- 
ogenous woody  wedges  is,  that  there  la  no  cambium-layer  in  the 


former  between  the  liber  and  the  wood,  and  therefor«  no  provision 
for  increaf^e  in  diameter.  The  bundles  are  therefore  strictly  limited, 
while  tliOi^e  of  Exogens  are  unlimited  to  growdi.  In  Exogeos  the 
woody  bundles  or  wedges,  nyinmetrieiilly  arranged  in  a  circle,  be- 
come confluent  into  a  zone  in  all  woody  and  moiJt  herbaccone  stems, 
wlilcli  continues  to  increase  in  thickness.  In  Endogens  the  woody 
bundles  are  unclianged  in  size  after  their  formation,  but  new  and 
distinct  ones  are  formed  in  the  gi'owiiig  stem  with  each  leaf  it  de- 
vek>p3,  and  interspersed  more  or  less  irregularly  among  the  older 
boodles. 


CHAPTER     V. 


OF  THE  LEAVES. 


Sect.  X     Their  Arrangement.    (Futllotaxis,  etc.) 


235.  The  sitnation  of  leaves,  h&  well  as  their  general  office  in  the 
fegetaUle  economy,  and  eeveral  of  their  epefial  adaptations,  baa 
alrraidy  been  stated.  Leaves  invariably  arise  from  the  node^  (I3f>)« 
joflt  below  the  point  where  buAj  appear.  So  that  wherever  a  bud 
ta  bmtK'b  its  found,  a  leaf  exists,  or  haa  existed,  either  in  a  perfect  or 
rudimentary  state,  just  beneath  it ;  and  butls  (and  therefore  branch- 
es), on  I  he  other  hand,  are  or  may  be  developed  in  the  aJtils  of  all 
leaves,  and  do  not  normally  exist  in  any  other  situation.  The  point 
of  Hitachment  of  a  leaf  (or  other  organ)  with  the  stem  ia  termed  1(4 
inserttott.  Tlie  subject  of  the  amingement  of  leaves  on  tlie  stem  haa 
l«ceived  the  name  of 

236.  FbyllolaOl  (from  two  Greek  words,  eigtiifying  leaf-arran^^ 

237.  As-  to  their  general  podHon,  leaves  are  either  ahernffte^  oppc- 
titCy  or  vtrticillate,  Tbey  are  said  to  be  aUemate  {127 1  wad  Fig. 
l!^],  157,  204)  when  there  is  only  one  to  each  node,  in  wtuck 

I  the  succetwive  leaves  are  thrown  alternately  to  diflerent  sides 
cf  the  elem.  They  are  said  to  be  opposite  when  e^i  node  heart 
A  jjair  of  leavejt,  in  which  case  the  two  leaves  always  diverge 
fi^m  each  other  as  widely  as  possible,  tliat  is,  they  stand  ou  opposite 
12 
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Bides  of  the  stem  and  point  in  opposite  directicms  (127,  Fig.  107, 
210,  &C.).  They  are  vertieinate,  or  whorledj,  when  there  are  three  or 
more  leaves  in  a  circle  (verticil  or  whorl)  upon  each  node  ;  in  which 
case  the  several  leaves  of  the  circle  diverge  from  each  other  as  much 
as  possible,  or  are  equablj  distributed  around  the  whole  circumfer- 
ence of  the  axis'  (Fig.  134,  211).  Tlie  first  of  the  three  is  the 
simplest  as  well  as  the  commonest  method,  occurring  as  it  does  in 
almost  every  Monoootyledonous  plant  (where  it  is  pLiinly  the  normal 
mode,  128),  and  in  the  larger  number  of  Dicotyledonous  plants 
likewise,  after  the  first  or  second  nodes  (Fig.  Ill*,  121).  It 
should  therefore  be  first  examined. 

^  238.  AlternatS  leaTes.     This  general  term 

for  the  case  where  leaves  are  placed  one  after 
another,  obviously  comprises  a  variety  of 
modes  as  to  the  particular  position  of  succes- 
sive leave.s.  There  is,  first,  the  case  to  which 
the  name  is  most  applicable,  viz.  where  the 
leaves  are  alternately  disposed  on  exactly  op- 
posite  sides  of  the  stem  (as  in  Fig.  157)  ;  the 
second  leaf  being  on  the  side  farthest  fiXMn  the 
first,  white  the  third  is  equally  distant  from 
the  second,  and  is  consequently  placed  directly 
over  the  first,  the  fourth  stands  over  the 
second,  and  so  on  throughout.  Such  leaves 
are  accordingly  distichotts  or  two-ranisd,* 
They  form  two  vertical  rows :  («  one  ude 
are  the  1st,  Sd,  5th,  7th,  &e.;  on  the  op> 
posite  side  are  the  2d,  4th,  6th,  8th,  and  so 
on.  This  mode  occurs  in  all  Grasses,  in  many 
other  Monocotyledonous  plants,  and  amcxig 
''^  ^^^  C^  t^B  Dicotyledonous  in  the  landen.  A  second 
\s.,^f^  mode  is 

1  239.  The  tristichous  or  three-ranked  ar- 

*"  rangement,  which  is  seen  in  Sedges  (Fig. 


*  In  the  coarse  of  the  summer  the  leaves  of  Baptisia  perfoUata,  wUdi  are 
really  five-ranked,  often  appear  to  be  monottiduna,  or  one-ranked;  bat  thb  ii 
owing  to  a  torsion  of  the  axis. 

no.  202.    Piece  of  a  stalk,  with  the  sbeathiog  bMes  of  the  leftvea,  of »  8eiIge.0iMS  (CanK 
Crus-corri),  showing  the  thi«e-niiked  irrangement.    208.  Diagnm  of  the  croes-seetioa  of  tlw 
e,  showing  two  oyclM  of  Imtss. 
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'202)  nnd  niome  other  3Ionocoty]edonous  plnnt:.  Taking  any  leaf  we 
pleas*  to  bppn  witli,  and  iiumlwHtig  it  1,  we  pit>!i  round  one  third  of 
llie  cireumfcrence  of  the  sJciii  as  we  ascend  to  It-af  No,  2  ;  another 
third  of  the  circumference  bringa  us  to  No.  3 ;  another  brings  ui 
round  to  ft  [wint  exuetly  over  No  1,  and  bore  No,  4  U  pUiceil.  No,  5 
13  in  like  manner  over  No.  2,  and  so  on.  Tlivy  stand,  ihiTL-foro^  in 
three  vertieal  njws,  one  of  whirh  contains  the  n umbels  1,  4,  7,  10; 
another,  2,  5,  8,  11  ;  the  third,  3,  6,  9,  12,  and  so  on,  If  we  draw  a 
line  from  the  insertion  of  one  leaf  to  that  of  the  nf!Xt,  and  so  on  to 
the  thini,  flmrth,  and  the  rest  in  succession,  tt  will  he  peteeived  tliut 
il  Wind*  aroiiiid  the  stem  sipiriUly  fts  it  fl.^eend:*.  In  the  fti^t  or  dis- 
tidiou.^  modi\  the  sec^ird  leaf  is  separated  from  t!ie  preceding  by  half 
llie  ciri'Uinferenfe  of  the  stem;  and,  having  eomplejed  one  limi 
round  the  stemj  the  tliird  begins  a  eeeond  tuni.  In  the  trij^tirhoLi*, 
each  leaf  is  sepwrnied  from  the  preceding  and  succeeding  by  one 
third  of  the  fireumferenee,  there  arc  three  leaves  in  otic  turn,  or 
^cfe,  Jind  the  fourth  commences  a  second  cycle,  whteh  goc^-j  on  in 
the  ssitne  wf»y.     That  h,  the  au^jdar  du'ergencft  or  a»"C  interposed 

■iietween  ihe  ins^ertion  of  two  successive  leiive^,  in  the  first  h  ^,  in  the 
second  ^,  of  the  circle,  Tlie^e  fractions  eevemlly  represent,  not, 
only  the  rni^y  of  divergence,  but  the  whole  pliin  of  the^e  two  modes ; 
the  numerator  denoting  the  number  of  timc^i  the  spiral  Htio  wiiidd 
round  the  t^tem  before  it  brings  a  leaf  directly  over  the  one  it  begsm 
wttb ;  irhile  the  denominator  expresses  tlie  numlx^r  of  leave-s  that 
are  laid  down  in  tliis  course,  or  wiiich  form  each  cycle.  The  two- 
ranlted  inotle  (^)  is  evidently  the  himplest  iKissihJe  case.  The  thi*ee- 
nmked  (^^}  b  the  next,  and  the  one  in  which  the  epiral  character  of 
the  amingement  begin*  to  be  evndent.     To  this  succeed-* 

240,  The  petitastichous,  quincuncial,  or  jxve-rmih.'d  arrongemetit 
(Fig.  204,  205).  Tliia  is  much  the  most  common  case  in  alternate- 
leaved  Dicotyledonous  planls,  The  Apj>le,  Clieri'y,  and  Poplar 
afford  reiwly  example-^  of  it  Here  there  are  five  leaved  in  each 
cycle,  smce  we  must  pass  on  to  the  sixth  before  we  find  one  placed 
vertically  o%*er  the  fir!*t.  To  rtiach  ttiiis,  the  a?!eending  spiral  line  had 
made  two  revolutiona  round  tlie  stem,  and  on  it  the  five  leaves  are 
equably  distributed,  at  iatervala  of  f  of  the  circumference.  The 
iraetion  |  accordingly  expresfles  the  angular  divergence  of  the  sue- 
eo^ive  leavej* ;  the  numerator  indicaies  the  number  of  turns  made 
in  completing  the  eyele,  and  the  denominator  gives  the  number  of 
leaves  in  tlie  cycle,  or  the  numbi^r  of  vertical  ninka  of  leaves  on  sueh 
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«  elem.    If  we  Bliortea  the  axis,  aa  it  wa£  in  the  bud,  or  make  » 
iM  homontal   plaD,  we   have 

the  parts  disposed  as  in  the 

diagram^  Fig,  206,  the  low- 
er leiived  being  of  course 

the  exterior. 

241,    The    eighi-rankcd 

arrangement,  tlie   next  in 

or^Gf,  ifl  likewise  not  uu^ 

common.      It  Is  fouud  in 

tli«  Holly,  the  CalUsteiuOtt 

of  our  conservatories  the 

Aconite,  ibe  tuft  of  leaver 

at  the  base  of  the  common 
Plantain,  &c  In  this  case  the  ninth  leaf  is 
plafcd  over  the  first,  the  tenth  over  the  second, 
and  so  on ;  utid  the  epirjU  line  makes  three  turns 
in  laying  down  the  cycle  of  eight  leaves,  eaich 
separated  from  the  preceiJing  by  on  arc,  or  an- 
gular divergence,  of  §  of  the  circumference. 

t42.  All  those  modes,  or  nca.rly  all  of  them,  ^w 

were  pointed  out  by  Bonnet  as  long  ago  as  the  middle  of  the  last 
century  ;  but  they  have  recently  been  extended  and  generalized,  and 
the  mutual  relations  of  the  various  methods  brought  to  tight,  by 
Schimper,  Brmin,  and  others.  If  we  wrife  down  in  order  the  series  . 
of  fractions  which  represent  the  simpler  fornw  of  phylloiaxiB  already 
noticed,  fis  detennined  hy  ohaervatioii,  via.  ^,  ^,  f,  f ,  we  can  hardly 
fail  lo  perceive  the  relation  that  they  bear  to  each  olher.  For  the 
numerator  of  each  is  composed  of  the  sum  of  the  numerators  of  the 
two  procetling  fniution;;,  and  the  denominiitor  of  tlic  sum  of  the 
two  preceding  dcnumuiatprs.  Also  the  numerator  of  e.ach  frajctioD  is 
the  denomiitjitor  of  tlie  next  but  one  preceding.  Extending  ibis  ■ 
aeries,  we  obtain  the  further  terror  f^'^xt  ih  li»  ^-  ^^*  thege 
numbers  are  verified  by  obsei*valion,  and,  with  eomc  abnorautl  excep- 

laons,  this  series  ^,  J,  |,  §»  ^,  ^j,  ^^,  J^,  comprises  all  the  Tarfai- 

■ 

no.  SM.    A  bfu^  exhlbLtlDK  ttM  Biw-ruikiHl  umugnmcDt  Of  Icbtm. 

no,  9CC  GUgnin  of  the  ntii«:  k  ipLrftl  line  la  dnwn  uci-udUig  the  ilvai  mod  pMifac 
Itunndh  l)>ft  ^itngentTC  MU«  *rh!eh  tnvtk  the  pcnltida  of  lim  ImmTrrm  I  In  A,  Tt  bt  ii»ul»« 
iMM  Uiw  wbife  H  pMiM  Db  th«  oppOflUi  tldn  of  tiw  plan,  and  tin  Kan  3  and  B.  wUcb  lUl 
•B  Ibat  tU«i  *n  puulfi  ralqter.  303.  A  plaoA,  horliontak  prDJwUoo  vt  ttl«  Wine  |  th«  donc4 
Nm  paHlng  ftmi  ttM  tAf  tit  tha  lint  ItHif  (o  the  wcond,  md  iocq  to  thii  RrUi  l«af,  iitilob 
««ni|>l«l8c  tin  ^el«  i  m$  tia*  itxth  would  eotn*  dbwtly  before,  wr  irithla,  ttw  fln%. 
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U<m9  of  Uie  arrangement  of  dtemate  leaves  that  actually  occur. 
lliese  higher  forms  arc  the  most  comraon  where  the  leayes  are 
crowded  on  (he  slcra,  as  in  the  rosettes  of  the  liouseleek  (Fig  207), 
and  the  ^oUes  of  the  Pine-oon&s  (for  the  ar- 
rangemt-nt  extendi  to  all  partti  that  are  modifi- 
cations of  leaves),  or  whem  they  ujre  numerous 
and  email  in  propoilion  to  the  drcumference  of 
the  stem,  as  tlie  leaves  of  Firs,  &e.    In  fact, 
when  the  intemodeii  are  long  and  the  bade  of 
the  leaves  large  in  proportion  to  the  size  of  the 
stem,  it  U  difficult,  and  often  impossible,  to  tell 
whether  the  9th,  1 4th,  or  22d   leaf  stands  ex-  *" 

actly  over  the  fii"st.  And  when  the  inlemodejs  are  very  short,  so 
iJiat  the  leaves  toiieh  one  another,  or  nearly  so,  we  may  readily  per^ 
ceive  what  leave.^  are  superposed ;  but  it  La  then  dilficult  to  follow 
the  succe^^tion  of  ilie  intermediate  leaves.  The  order,  however,  may 
be  deduced  by  simple  processes. 

243.  Sometimes  we  can  readily  count  the  number  of  vertical 
ranks,  which  gives  the  denominator  of  tlie  fraction  sought.  TIiuiSj  if 
tfaere  are  eight,  we  refer  the  caae  to  the  |  arrangement  in  the  regu- 
lar series ;  if  there  are  thirteen,  to  the  -^  arrangement,  and  Mt  on. 
Commonly,  however,  when  the  leaves  are  crowdod,  the  vertical  ranlu 
are  by  no  means  so  manifest  as  two  or  more  orders  of  oblique  serie^ 
ire  fetondartf  ifpirali,  which  are  at  once  seen  to  wind  round  the 
ftxLi  in  opposite  directions,  &s  in  the  Houseleek  (Fig.  207 ;  wliere 
the  numlKsr^t  I,  6,  11  belong  to  a  Bpire  that  winds  to  the  lefl;  1, 
9,  17  to  tinother,  whieh  winds  to  the  right;  and  3,  6,  9,  12  to  stiQ 
another,  that  wtuds  in  the  same  direction)  :  they  are  stiU  more  ob- 
vious in  Pine-cones  (Fig.  2t)8,  209),  Tliesc  oblique  epiral  ranks 
are  A  neoesitary  eongex^uenee  of  the  regular  ascending  arrangement 
of  parta  witli  equal  intervals  over  the  circumference  of  the  axis  :  and 
if  tiie  leaves  m*  numhei-ed  eonsecutively,  these  numbera  will  neces- 
sarily etund  in  arrtiunetical  progrcai^iou  on  the  oblique  rankd,  and 
have  certain  obvious  relations  with  the  primary  spiral  which  origi- 
nates them  ;  as  will  he  seen  by  projecting  them  on  a  vertical  plane. 

244.  Take,  for  example,  the  quincunical  (|)  arrangement,  where, 
as  in  the  annexed  diagram,  the  ascending  spiral,  ai  written  on  a 
pLuie  surface,  appears  in  the  itimtber^  I,  2,  Z,  4,  5,  G,  and  so  on  *. 

VTd.  Vn.    As  «INrt  of  the  HtRiaelMk,  wtth  Uia  tvette  of  ImTW  aiMHcpaiulAtl,  eiliUii  tlsc  tli* 
ft-tS  UtU)CH«Mat  i  til*  ft)art««Dth  lot  Immg  diAetljr  o^nt  tlw  BnL 
12" 
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the  vertical  rants  thus  formed,  beginning  with  the  lowest  (whicli-J 
wp    place    in  the  middle   column,   that   iti 
raaj  correj!i>onil  with  the  Liu-di-cone,  Fig. 
208,  where  the  lowest  scale,  I,  i^  turned.] 
direi^tly  towards  the  observer),  are  uec/***' 
sarily  the  numbers  1^  6,  1 1  ;  4,  9,  1 4  ;  2,  7, ' 
12;  5,   lOj  15;  and  3,  8,  13,     But    two 
parallel  oblique  rank^  ai-e  equully  ajiparent, 
ascending  to  the   left;  viz.  1,3,5,  whieh,  if  we  coil  the  diagram 
round  a  cylinder,  will  be  continued  into  7,  9,  11,  13,  15 ;  and  also 
2j  4,  6, 8,  10,  which  mm  into  12, 14,  and  so  on,  if  the  axis  Ijc  further 
prolongctL     Here  the  cirmmference  is  Ofetipifd  hy  two  seoondftry 
left-lmnd  serie-*,  and  we  notice  that  the  conuxion  dilTorenee  in  the 
sequfenct3  of  number's  13  two ;  that  h,  the  number  of  tin?  pfU-allel  seo- 
ondarj  spirals  is  the  same  as  the  common  difit-rence  uf  the  numbers 
on  the  leaves  that  compose  thcra.     Agjiin,  there  lire  other  ]ifirallel 
secondsuy  spiral  ranks,  thi^e  in  number,  w^hich  adt(?nd  to  the  i"«ght ; 
viz,  1,  4,  7,  continued  into   10,  13  ;  5,  6,  9,  12,  contltmed   into  15  ; 
and  5,  8,  11, 14,  i&c. ;  where  again  the  common  difference,  3,  uccoi-xls 
with  t!ie  number  of  such  ranks.     Tiiis  fixed  relation  enables  us  to 
lay  down  the  proper  numbers  on  the  leaves,  when  too  crowded  for 
directly  following  their  succession,  and  thus  to  ascertain  the  order  of 
the  primaiy  Bpiral  eeries  by  noticing  what  numbers  come  to  be  supcr- 
pased  in  the  vertical  rank^.     We  take,  for  example,  the  very  sini{^ 
cone  of  the  small-fruited  jVmcrican  Larf'h  (Fig.  20B),  which  us-nally 
completes  only  two  cycles ;  for  we  see  that  the  lowest,  one  interme- 
diate, and  the  highest  scalo,  on  the  side  toward^t  the  observer,  stand 
in  rt  %^ertieal  row.     Marking  this  lowest  scale  1,  and  pntmting  the 
paralk'l  eecondary  spirab  that  w4nd  to  the  left,  wo  find  tliat  two 
occupy  the  whole  circumference.     From  1,  we  number  on  the  scales  . 
of  that  spiral  3,  5,  7,  and  so  on,  adding  the  common  difference  2,  tit  I 
each  step.     Again,  counting  from  the  base  the  right-hand  secondary 
spirals,  we  find  three  of  tbera,  and  therefore  proceed  (o  number  Uie 
lowest  one  by  adding  this  common  differeat-e,  viz.  1, 4,7, 10;  then,  pass- 
ing to  the  next,  on  which  the  No.  8  has  already  been  fixed,  we  carry 
on  that  eequence,  6,  9,  &c- ;  and  on  ttie  tlurd,  where  No.  5  !a  d^eadjj 
fixed,  w^  continue  the  numbering,  8,  11,  &c.     This  gives  us,  in  ^le 
vertical  rank  to  which  No.  1  belongs,  the  sequence  1,  6,  11,  showing 


no.  30&.    A  C4}D»  of  ttn  pmvJl-fhiltM  Amnknn  tarrh  (T.htIk  Aii>»rir*i»l,  with  tb« 
VQjubmed,  HJEhltitaBy  ttus  {lT«-itiik«<l  umigmieiLti  «i  la  tba  wanwd  dli^ndii 
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that  the  arrangement  is  of  the  quinmmcial  (|)  order.  It*i3  fui-ther 
noticeable,  that  the  smaller  number  of  parallel  secondary  spirals,  2, 
agrees  with  the  numerator  of  the  fraction  in  tliis  the  f  arrangement ; 
and  that  this  number  added  to  that  of  the  parallel  secondary  spirals 
wluch  wind  in  the  opposite  direction,  viz.  3,  gives  the  denominator 
of  the  fraction.  Tliis  holds  good  throughout ;  so  that  we  have  only 
to  count  the  niunber  of  parallel  secondary  spirals  in  the  two  direc- 
tions, and  assume  the  smaller  number  as  the  numerator,  and  the  sum 

Vert'cal  Projection  Vertical  Projection  of  the  ^ 

of  the  ^  Arrange-  Arrangement. 
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of  thik  and  the  larger  number  as  the  denominator,  of  the  fraction 
which  expresses  the  angular  divergence  sought.     For  this  we  must 

no  908.  A  eon*  of  tha  Wblt*  Ptn«,  on  which  the  number*  are  laid  down,  and  the  lending 
higher  Meoodarr  ■pirala  are  indicated :  thoee  with  the  common  diRerenee  8  are  marked  by 
dotted  Hoe*  aaoendloK  to  the  right;  two  of  the  fire  tliat  wind  in  the  oppoelte  direction  are 
alao  narked  with  dotted  Hnee :  the  eet  with  the  common  difleronee  8,  in  one  direction,  and 
that  wUh  the  commflB  dUbmee  8,  in  the  other,  an  very  manlftst  In  the  eone. 
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take,  hoifever,  the  order  of  secoiubty  epirab  nearest  the  Tertkal 
rank  in  each  direction,  when  there  are  mare  than  two^  as  there  are 
in  an  the  sacceeding  cases. 

245.  A  similar  diagram  of  the  f  arrangement  introdaces  a  set  of 
eeoondanr  jipirak,  in  additi(m  to  the  two  fcM'^oin^  ascending  in  a  near* 
er  approach  to  a  vertical  line,  and  with  a  higher  common  differaice, 
viz.  5.  There  are  accordinglj  five  of  this  8ort,  viz.  those  invested 
in  the  diagram  by  the  series  1,  6, 11, 16 ;  4,  9, 14, 19,  24 ;  2,  7, 12, 
17, 22  ;  5, 10, 15, 20, 25 ;  and  3, 8, 13, 18, 23.  The  highest  obvioas 
spiral  in  the  opposite  directi<»,  viz.  that  of  which  the  series  1,  4,  7, 
10, 13  is  a  specimen,  has  the  common  difierence  3,  and  gives  the 
numerator,  and  3  -{-5  the  denominator,  of  the  fraction  f.  The  next 
case,  1^,  wliich  is  exemplified  in  the  rosettes  of  the  Hou$eleek  (Fig. 
207)  and  in  the  cone  ci  the  White  Pine  (Fig.  209),  introduces  a 
fourth  set  of  BCCCHidaty  spirals,  eight  in  number,  with  the  common 
difference  eight,  viz.  that  of  which  the  series  1,  9,  17,  25  is  a  repre- 
sentative. The  set  that  answers  to  this  in  the  opposite  direction, 
viz.  1,  6, 11, 16,  21,  26,  with  the  common  difference  5,  gjves  the 
numerator,  and  5  -|-  8  the  denominator,  of  the  fraction  ■^.  We  may 
here  compare  the  diagram  with  an  actual  example  (Fig.  209) :  a 
part  of  the  numbers  are  of  course  out  of  sight  on  the  other  side  of 
the  cone.     Tlie  same  laws  equally  apply  to  the  still  higher  modes. 

246.  Tffe  order  is  uniform  in  the  same  species,  but  oilen  various 
in  allied  spiecics.  Hms,  it  is  only  f  in  our  common  American  Lnrch; 
in  the  European  species,  /f.  The  White  Pine  is  -^j  as  is  also  the 
Black  Spruce  ;  but  other  Pines  with  thicker  cones  exhibit  in  difl^ 
ent  species  the  fractions  ^,  ^,  and  f|.  Sometimes  the  primitive 
spiral  ascends  from  left  to  right,  sometimes  from  right  to  lefl.  One 
direction  or  the  other  generally  prevails  in  each  species,  yet  both 
directions  are  not  nnfrequently  met  with,  even  in  different  cones  c£ 
the  same  tree. 

247.  When  a  branch  springs  from  a  stem  or  parent  axis,  the  spi> 
ral  is  continued  from  the  leaves  of  the  stem  to  those  of  the  brandi,  ao 
that  the  leaf  from  whose  axil  the  branch  arises  begins  the  8{nie 
of  that  branch.  When  the  spire  of  the  branch  turns  in  the.  same 
direction  as  that  of  the  parent  axis,  as  it  more  commonly  does,  it  is 
said  to  be  homodromous  (from  two  Greek  words,  signifying  hke 
course) :  when  it  turns  in  the  opposite  direction,  it  is  sfud  to  be 
heUrodronunu  (or  of  different  course). 

248.  Hie  cases  represented  by  the  fracti<ni8  ^  |>  and  |  are  th« 
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oioat  stable  and  certain,  ns  well  an  tlie  oiisiest  to  observe-  In  the 
higher  forras,  the  exaet  ortlcr  of  superposition  often  boeomes  uncer- 
tain, owing  to  a  eiigUt  torsion  of  the  axis,  or  to  the  difficulty  of 
obger\'ing  whether  llio  fllh,  I4lh,  22fl,  35th,  or  5Glh  ha£  h  truly 
orer  the  first,  or  a  little  to  the  outi  Pide  or  the  other  of  the  vertical 
line.  Indeed,  if  we  express  the  angle  of  divergence  In  degrees  and 
mtnute..-i,  we  iiercelve  that  the  difFerencc  13  so  snmll  a  part  of  the 
circumference,  thjit  a  very  slight  change  will  substitute  one  oi\!er  for 
another.  Tlie  divergence  in  ^  ^  158°  24'.  In  all  those  beyond, 
it  13  137*  plus  a  variable  nuraljer  of  minutes,  which  approaches 
nearer  and  nearer  to  30'.  Hence  M.  Bravais  considers  all  these  a^ 
raere  alterationa  of  one  typical  arrangement,  namely,  with  the  angle 
of  divergence  137"  30'  2S",  which  is  irrational  to  the  circumference, 
lliat  is,  not  ciipiible  of  dividing  it  an  exact  number  of  time.'?,  and  con- 
Eequently  never  bringing  any  leaf  preclaely  in  a  right  line  over  any 
preceding  leaf,  but  placing  the  leaves  of  what  we  take  for  vertical 
nnka  alterrwiiely  on  both  sides  of  this  line  and  very  near  it,  approach- 
ing it  more  and  mere,  without  ever  exactly  reaching  it.  These 
fonos  of  arrangement  lie  therefore  distinguishes  09  cttrvismal,  be- 
Mttse  the  leaves  are  thus  dbposed  on  an  influite  curve,  and  are 
ftcfer  brought  into  cKacily  straight  raiik».  The 
others  are  correspondingly  termed  Tediserial, 
becaose,  aa  the  divergence  ia  an  integral  purl 
of  tho  circumference,  the  leaves  are  necessivrily 
brou^t  into  rectilineal  ranks  for  the  whole 
length  of  the  stem. 

S4d.  A  different  scrteiri  of  spirab  sometimes 
oecnrs  in  allemate  leave?,  viz.  J,  j,  §,  -^ ;  and 
stijl  othora  have  been  detected;  hut  these  are 
rare  or  exc<i  ptional  cases. 

250,  Opposite  innm  (237,  Fig.  210).  In 
these,  almoat  withuul  exception,  the  second  pair 
is  plaoed  over  tlie  inter*'als  of  the  first,  the  tliird 
over  ibe  interval  of  the  second,  and  »o  on. 
itore  oonunonly,  aa  in  plants  of  the  Labiate 
or  Mint  Family,  the  euccesiftive  pairs  cros^  each 
oflier  exactly  at  right  angles,  ssa  that  the  third 
p«ur  stands  directly  over  the  first,  the  fourth  "" 

V      over  the  second^  &c.,  forming  four  equtdii^tant  vertical  ranks  for  the 
%  no.  S]0    OppoflU'  tsftm  of  till  fltia«b«n]r-btv)i>  <»  EneitriBiu  AiauieNim. 
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•.v'loli'  Ifn^Ii  of  the  stem.  Li  this  ease,  the  Ikitcs  are  said  to  be 
dcttunttf.  la  otiier  ca^e::.  as  in  the  Pink  Family,  often  the  swxes- 
::iYtt  pain  deviate  a  little  from  this  line^  to 
tbiic  we  have  to  pass  several  pain  before  we 
reai'h  one  exitctiv  saperpoaed  over  the  pair 
we  start  with.  This  indicates  a  spiral  ar- 
ransement.  which  fiills  into  some  one  of  the 
modes  already  iUastrated  in  alternate  leavei?* 
onlr  that  here  each  node  bean  a  pair  of 
leaves. 

iol.  Tcrtieillito  w  WteiM  LetTn  (Fig.  211) 
follow  the  same  modes  of  arrangement  as  op- 
posite leaves.  Sometimes  thev  dgeitsaate,  or  the  leaves  of  one  whoii 
correspond  to  the  intervals  of  that  imdemeath,  making  twice  as 
manv  vrttcnl  ranL^  as  there  are  leaves  in  the  whari ; 
sometimes  thev  wind  spirally,  -to  that  each  leaf  of  the 
whi>rl  l^ielon;^)  to  as  many  parallel  spirals,  analogous 
to  the  seeondary  jipirals  in  the  case  of  ahemate 
leaves. 

2o2.  The  opposition  or  alternation  of  the  leaves  is 
generally  con!>tant  in  the  same  species,  ai^  aitea 
through  the  »ame  family ;  yet  both  modes  oocasiooally 
occur  on  the  same  stem,  as  in  the  common  Snap- 
dragon and  the  Myrtle.  AH  Exogcns,  having  their 
cotyUflon!^  opposite,  necessarily  commence  with  that 
mothi  (Fig.  103-12.5);  many  retain  it  throughout ; 
others  cliangc  to  alternation,  either  directly  in  the 
primordial  leaves  (Fig.  Ill*,  121),  or  at  a  later 
pr^riod.  In  Endogens,  on  the  contrary',  the  first  leaves 
are  necessarily  alternate  (128),  and  it  is  seldcMn  that 
they  aflcrwards  exhibit  opposite  or  whorled  leavte. 
Tlie  I'inc  in  germination  commences  with  a  whorl  of 
leaves  (Fig.  133,  134)  ;  but  the  subsequent  ones  are 
alternate.  The  Pine,  however  (Fig.  212),  and  the 
Larch,  bear  what  are  termed  "■ 

253.  FaKicIed  Leaves.    These  are  really  the  leaves  of  an  axil- 
lary biul.     They  remain  in  a  tufl  or  clui^tcr  because  the  axis  of 

FIO.  311.    V«rtfeilUt«  or  whorled  Imtm  of  »  Oallam  or  Becbtnw. 

Fia.  212.  Pi«c«  of  »  branchlet  of  Pitch  Pine,  with  three  ksres  In  »  f«adcle  or  bmidle,  tm 
the  uli  of  n  tlitn  urale  (a)  which  aniwrrs  to  a  pTlmai7  kaf.  The  bnndla  la  sarroaiidad  at  tha 
taw  by  a  f  bort  liiMth,  ftmnad  of  the  deUoate  aealM  of  tha  uUlaiy  bod. 


iJie  but!  tloes  not  lengthen,  Tlii*  b  plainly  seen  in  l!ie  spring 
Icares  of  tlie  Bsirberr)'  antl  of  the  Lflirh  (Fig.  213),  erowdinV  on 
short  f>iHiri,  forne  of  whk-h  soon  elougate  into  ordinary  shoota  with 
ccatitfttnl  ttltfraate  leaves.  Their 
j^ture  is  k'ss  evident  in  Pines,  on 
lant  of  the  [KTuliar  character  of 
the  lenves  of  liac  niuin  axis,  fixttn 
Trbo«e  axil  ilio  itifl  of  two,  itiree,  or 
&ve  leaves  arisfe.*,  the  primary  leaf 
in  thi^  fsuie  br^iTig  ji  thin  and  chaffy 
scale  (Fig.  212,  «)  wliidi  soon  falls 
ofT,  while  I  lie  actual  foliage  all  be- 
longs to  ihf  ftxillary  clustcra.  So  in  the  fommon  Earberry  the  prop- 
er leaves  of  Iho  lengthenej  stems  are  chiefly  in  the  form  of  spines 
(Fig«  206),  nad  tho  actual  foliiige  appears  in  fascidea  in  lltclr  axil). 

254.  As  regards  their  gencj-al  position  on  the  ^ti'm^  leave;!  are  said 
U)  Xny  radical,  when  ihey  are  borne  on  the  stem  nl  or  hfilow  tlie  .*?nr- 
fuce  of  the  ground,  so  as  apparently  to  grow  from  the  root,  as  those 
of  the  Blootlrfx>t,  Plantain,  Primrose,  and  of  the  ncaulo-eetil  (154) 
ViolfU  :  tliosL'  ihiit  ttn!*e  along  thu  main  stem  are  termod  caidine  ; 
tho^e  of  ihe  Iinuichc^,  rameal ;  and  tho»e  which  stand  upon  or  at 
the  baee  of  flawcr-bi'anched  are  caHed  Jioral ;  the  latter,  moreovej", 
«re  generally  termt'tl  bracts. 

235-  With  respect  to  suct'cssion,  those  leaves  whirlt  manifestly 
exiit  in  the  embryo  are  called  seminal ;  the  (wA  or  orifjinal  pair 
reteiring  the  name  oi'  fotj/ledons  (120),  and  usumIIv  ditfering  wide- 
ly in  apjiearftnce  from  tliB  ordinary  leaver  which  succeed  them. 
The  «ai*liL'*l  ortlinaiy  kaves  arc  termed  printordia!.  These,  as  well 
as  Uie  cotylwlon*,  ujiually  perish  eoon  afltT  otUers  aiie  developed  to 
gopply  Uitir  plat'e. 

2^10.  A3  )>rrt!Uning  to  the  ni*rtingement  of  k'rtvi-s,  we  should  here 
noUce  the  nitMlo^  in  which  tliey  are  disposed  before  expan.sion  in 
Uiebiid;  namfly,  their 

257.  ?rnialt«n  or  Pra-fulinlion.  The  ktter  i:^  tlie  most  clmracter- 
ifttJc  natue,  but  tlie  former,  given  by  LinnaiUd  (literally  denoting 
llieir  fprin-r  i»UUe),  i«  the  more  ancient  ftnd  ustial.  Two  things  are 
included  under  tliis  h*'ad: —  1st,  the  mode  in  which  each  leaf  oon- 
wdcred  Mjiaralcly  is  disposed  ;  2d,  the  arrangemtnt  of  the  several 


RU  213.    tl«c  ef  &  bHBebItt  er  lbs  Ureh,  ftitlv  t«s  hs^lm  ST  iMHi. 


'.■■■:-  -■•  '/  -.1--'  •XT'.'-  l>:l  ' ^T-?*^  totA-i  «bpT.     T.>  la-1  is  evi- 

'i- -•'.T  ■.•.•-.r.>-.'/^I  '^■1:;.  ■  _".'-:. "cs;*.  cc  th^  |»>r:5'.'3  iiid  order  of 
.-  -r-.-'.-.r.  ir.  v.r  '>"-.  A*  U  i»  *r«.l«iiT-ts  ir*  ;or  the  most 
;-.-.  '■.::.-T  V -'  i-  »".'-«-i  f-r  r^ed  vp  a  v^-riifclkn.  TIiua,  the 
.:>  r  J  sTt  :._.;  '-r-  \'-.\  c-  ie  Ij^rr.  ->  :>is::  :3.-*  iji^x  of  the  leaf 
.-  V-v, :;•-.:  *\;z.  v.-'-ri*  ti^e  ba,*r,  a*  !a  :!>*•  Tal:j«-:rw- when  the 
;•.-'••  a.-K:  {..A^i'i  t,T  Tf-'liwiii  ia  v.^rTa»oo:  or  i1j*  leaf  maybe 
:/.  I  u. .-..'  •;■-  rr.!  Ir".  or  axi-.  ro  iha:  :h'<-  r-rl:  La]f  and  the  left 
;. ».:  >.:-  ,'•:-"'■  i  :'v"-'K'-r.  a*  in  t!.e  Oii  aad  ii>e  Maznolia.  when 
'!.  •  I'.iV--  :,r«"  cor,4'i^ilri;(  :  or  ea^h  ■•.■s»f  laaT  1*  fblJed  np  a  cer- 
Ci!-.  ;  .:.-/vr  o:  :;ifj<-  ]ik'.-  a  fan.  a*  in  :l-o  MajJ*,  Currant,  and  Tine, 
—':.•  ■.  :'..'■;.•  ;.:'•  •;:!■!  to  be  plirntf  or  /».Wf»ii  TJje  leaf  mar  be 
r-,'.'.  \  I'lifT  joral!'.!  wi:h  il?  axi».  or  f-n  it'  ax:^  In  ibo  hitler  case 
:*  ;■  if-:raiJy  rrjU'-'l  np  from  the  apex  towards  the  base,  like  a  CTO*ier, 
fiT  fir/^tinaff.  a.-  in  true  Ferns  (Fig.  100).  and  among  Phamo^ 
mo-j-  \Asai\?i  \u  t}i<-  I>ro«era  or  Sundew.  Of  the  former  there  are 
tl.r'^':  way-* ;  viz.  ttjo  wliole  leaf  may  be  lazeraDy  rolk^  up  from  one 
'•'!?'•  inio  a  «*il,  with  the  other  edge  exterior,  wh^n  the  leave?  are 
•lai'l  io  ^^  rtmr-tAutu,  a<  in  the  Apricot  and  Chernr :  or  both  edges 
may  >/<!  <-'jii:i]!y  mlh-'l  towards  the  midrib;  either  inwards,  when 
l}i«'y  'AT*',  inrohit-.  :i-  in  tlie  Violet  and  the  "Wator-Lily ;  or  else  ont- 
wap]'.  yth-u  iIm'v  iin*  rerolvff,  as  in  the  Bosemary  and  AzaleiL  Fig: 
:!1  1  -  '^]'f  :iri-  Linrin-an  diagrams  of  sections  of  leaves,  flhutntiBg 
t)i-  jiritinjjcil  tii'nh"*  of  vernation. 

2'th.  (''ai''vli:ri-i\  rf'Inlively  to  each  other,  leaves  are  valrate  ia 
voniatioii  wlif'n  nirn'>ponding  ones  touch  each  otlier  by  their  edges 

only,  without  <mA^ 
ping:  they  are  ti 
rattd  when  the 
sucoes.«ively  oreH^ 
the  inner,  by  their 
edges  at  least,  in  vUek 
case  the  order  of  over- 
lapping exhibits  Ae 
phyllotaxis  or  order 
of  succession  and  jpth 
sition.  In  these  camm 
Uic  leaves  are  plane  or  convex,  or  at  least  not  much  bent  or  roIM. 

rtO.  114.    Caadapltc«t« ;  Stlfi.  rUnt*  or  plalttd;  318.  CoBTafailii  SIT.  ■•MlalB;  SB 
iBTOlttIt  i  Md,  SIB-  Cirdokte,  TuratXkm. 
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Wlieu  ledves  witli  their  mnrgi^a  involute  are  applied  together  in  ft 
without  overlap|)fng,  tlie  vfiTialioii  in  inditplirate,  "Wlien,  in 
cordiiplicate  leave--*,  the  outer  successivclj-  cinbrace  or  tit  aatridi^  of 
tivoie  next  within,  the  vernation  is  equitanl,  as  the  leavi-s  of  the  Iris 
at  their  ba^e  (Fig.  296) ;  oi'  Avhen  each  rcwives  in  its  fold  the  half 
oi*  a  corresponding  leiif  foldi-d  in  the  same  miinner,  Ibe  vernation  ia 
half-rquitani  or  obvolute.  These  tefras  equally  apply  to  knaves  in 
their  futl-grown  condition,  whenever  they  are  then  so  situated  as  to 
overlie  t»r  erobnice  one  (mother.  They  likewise  api»Iy  to  the  parta 
in  the  flower-bud,  under  the  name  of  Ecstivalion  or  pnefloration. 
Chap.  IX,  Sect.  Y. 


Skct.  II.     Tueih  Structdre  akd  Cokformatios. 


W        "259,  iDQlomy  of  tllC    Leaf.      The  complt-le    lejif  consists  of  the 

■      Blade  (Uimina  or  Limh>  Fig.  229,  b),  wlili  its  Pktiolr  or  Leaf- 

tta&t  p,  ami  at  its  base  ft  pair  of  Stipii.es,  si.     Of  these  the  latter 

I  are  frequenlly  absent  altogether,  and  in  msiny  caaea  where  they 
ori^naily  exi^t  they  fall  away  aa  the  h'af  expands.  The  petiole  is 
very  often  wanting ;  when  the  leaf  is  sessile^  or  huis  its  blade  rest- 
ing immediately  on  the  stem  that  bears  it  (iis  in  Fig,  210,  211). 
Sometime^  moreover,  there  is  no  proper  blade,  bu(  the  wliole  organ 
is  cyhndrical  or  stalk^like.  It  is  the  general  characterJslie  of  the  leaf, 
howevrT,  that  it  ia  an  expunded  body.  Indeed,  it  may  be  viewed  aa 
a  conlrivance  for  increasing  the  green  surface  of  a  plant,  so  as  to 
expose  to  the  light  and  air  the  greatest  practicible  amount  of  pareo- 

Ichynm  eontaining  the  gj-een  mnt!er  of  vegetation  {chhroph^fH,  92), 
upon  which  the  ]i;.'ht  execta  its  peeuliar  action.  Leaves  its  foliage, 
aceoitliiigly,  are  what  we  are  now  principally  to  consider 
200.  In  a  geneml,  meehaniciil  vcny,  it  may  be  »iaid  k-nves  are  defl- 
niie  protnisionis  of  the  green  layer  of  the  bark,  expanded  horiaoQ- 
inlly  into  a  thin  lamina,  and  stiffened  by  (oughj  woody  fibre*  (coi> 
iitctcd  both  wiih  the  liber,  or  inner  bark,  and  the  wooil),  which  form 
its  framework,  ribi^  or  veins.     Like  the   stem,  therefore,  the  leaf  \a 

»tiiade  up  of  two  dli^tifiel  part^i,  the  ceUulur  and  the  woodt/,  Tho 
cellular  portion  is  the  green  pulp  or  jMirenchyina :  tfte  woody,  ia  the 
:gJceleton  or  framework  wlii<.'h  ramifies  ninnng  and  strengthens  tho 
former.  The  wowly  or  fibrous  portion  fultik  the  i^me  purposseit  in 
the  leaf  &&  ill  tlie  stem,  not  only  ^vitig  Smineaa  and  support  to  the 
13 


146  TUK    LEAVES. 

delicate  cellulnr  apparatus,  bat  also  serving  for  the  oonTeyance  and 
distribution  of  the  sap.  Tlie  subdivision  of  tliese  ribs,  or  retiu,  of 
the  leaf,  as  they  are  not  inappropriately  called,  continues  beyicmd 
the  limits  of  unassisted  vision,  until  the  bundles  or  threads  of  woody 
tissue  are  reduced  to  very  delicate  fibres,  ramified  throughout  the 
green  pulp. 

261.  The  cellular  portion  of  the  leaf  consists  of  tliin-walled  oelk 
of  loo>'e  parenchyma,  containing  grains  of  ehloroph^,  to. which 
the  green  color  of  foliage  is  entirely  owing.  The  cells  are  not 
heaped  promiscuously,  but  exhibit  a  regular  arrangement ;  upon  a 
plan,  too,  which  varies  in  different  parts  of  the  leaf,  according  to  the 
different  conditions  in  which  it  is  placed. 

262.  Ix?avcs  are  almost  always  expanded  horizontally,  so  as  to 
present  one  surface  to  the  ground  and  the  other  to  the  sky ;  and 
the  parenchyma  forms  two  general  strata,  one  belwiipng  to  the 
upper  and  the  other  to  the  lower  side.  The  microscope  displays' a 
manifest  difference  in  the  parenchyma  of  these  two  strata.  That 
of  the  upper  stratum  is  composed  of  one  or  more  compact  layers  of 
oblong  cells,  placed  endwise,  or  with  their  long  diameter  perpen- 
dicular to  the  surface  ;  while  tliat  of  the  lower  stratum  is  very  loosely 
arranged,  leaving  numerous  vacant  spaces  between  the  cells ;  and 
when  the  cells  arc  oblong,  their  longer  diameter  is  parallel  with  the 
epidermis.  This  is  shown  in  Fig.  7,  which  represents  a  magnified 
section  through  the  thickness  (p<'rpcndi('nlar  to  the  surface)  of  a 
leaf  of  the  Star-Anise  of  Florida ;    where  the   upper  stratum  of 

parenchyma  coasists  of  only  a 
single  scries  of  peqiendicular 
cells.  Also  in  Fig.  220,  which 
represents  a  similar  view  of  a 
thin  slice  of  a  leaf  of  the  Gar- 
den Balsam.  Fig.  221  retire- 
sents  a  piece  cut  out  of  a  leaf 
of  the  Wiite  Lily ;  where  the 
upper  stratum  is  composed  of 
*"  only  one  compjict  layer  of  ver- 

tical cells.  Tlie  parenchyma  is  alone  represented ;  the  woody  por- 
tion, or  veins,  being  lefl  out.     Tlie  more  compact  structure  of  the 

FIQ  220.  Magnified  Krtion  through  the  tblckDcni  of  a  Iraf  of  the  aarden  Balnm :  m.  Ma. 
lloB  of  the  epidermis  of  the  upper  lurlW^ ;  4,  of.  the  upper  iitratum  of  pareorhjina ;  r,  «f  th* 
knrer  itnttam  ;  d,  of  the  epldermii  of  the  lower  surface.    (After  Brongniwrt.) 
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Dpper  stratum  shows  why  ihe  upper  Burfat-e  of  leaves  is  of  a  deeper 
green  than  Qi«  lower. 

2G3.  Tlie  object  which  this  arrangement  subserres  will  appear 
evident,  when  we  consider  tlinl  tlie  Sfwices  between  the  ffUs,  filled 
with  air,  communicate  freely  with  each  other  thTOUglioitt  the  leaf, 
and  iiko  with  the  external  iiir  hy  means  of  opening'?  iii  the  epitkr- 
mis  (presently  to  he  descrilied)  ;  and  when  we  consider  the  |)owepful 
Action  of  the  sun  to  promote  evaporation,  espt^'isdly  in  di-y  iiir;  nnd 
thai  the  thin  walls  of  tlic  cell?,  like  all  vegetublc  iiieinhrjisus  allow 
of  llie  free  escape  of  the  containerl  mois^ture  by  transudation.  Tlie 
compactness  of  the  cells  of  that  s^tndum  which  i.s  pre^enlud  ittnncdi- 
ately  to  the  sun,  and  their  vcrlieat  etonptfition,  so  that  each  sliall 
expose  the  lea?t  possible  Kurfiice,  obviously  serve  to  protect  tho 
Io<fc.e  jMirencliyraa  beneath  from  the  too  powerful  action  of  direct 
snnslune.  Tliid  provision  is  the  more  complete  in  the  case  of  phuits 
whifh  retain  their  foliage  tliroii;:li  ai  seii^on  of  drought  in  arid  re- 
gions, where  the  soil  is  usually  m  parched  dni'ing  the  dry  setvson, 
that,  for  a  long  period,  U  aflbrdu  only  a  fcnoty  supply  of  moi.-^iure  to 
llie  roots,  Comp-iro,  in  thi-i  re-pect,  a  leiinf  of  the  Lily  (Fi;™.  221), 
where  the  uppt-r  slmltira  contains  but  a  stuf^lc  |;ijer  of  bm'ily  oblong 
cells,  with  the  firm  and  more  enduring  leaf  of  the  Oleander,  the 


upper  stratum  of  which  con>L-ts  of  two  layers  of  long  and  narrow 
Tertical  eelU  an  cl«f-ely  fomj>ac!ed  rs  possible  { Fig.  222).     f>o  dif- 

na.  Xa.     K  m^tsniHi^  *erttoB  tlir>iJg1l  Gir  (Ut'krujM  of  ■  tnlnnt*  pte«  of  Uii  Ie*rof  tlw 
"WtaUvUljraf  llM0Ud«Qt,lbotnoc  hUo  <i  portioD  uf  Itw  under  iHe  wlUt  tome  brs&thiu^tiortt. 
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fercnt  is  tlie  organi;?ntion  of  the  two  strata,  that  a  leaf  $ooi}  peiif 
ir  revei^sed  so  as  lu  ex]>o:«e  the  lower  surfat'e  to  direct  sutisliine. 

§64.  A  fiirllier  and  more  eflTectual  provision  for  restraimng  the 
perspiration  of  IcAvea  wittiin  due  limits  is  found  in  the  Epidermi*, 
or  iR^kin,  that  Investe  ths  leaf,  as  It  does  the  whole  surface  of  the  vege- 
table (G9),  iind  wliich  13  so  readily  detached  from  the  succulent  leuvea 
of  such  plants  as  the  Stonecrop  and  the  Live-for-ever  (Sedura)  of 
the  gRrtlens.  The  t^pidermis  ia  composed  of  Bm»ll  celts  belonging  la 
the  outei-mo^t  layer  of  cellular  tissue,  with  the  pretty  thtck-sided 
walls  verj'  strongly  coherent,  so  aa  to  form  a  firm  membrane,  lu 
cells  contain  no  chlorophyll.  In  ordinary  herbs  that  allow  of  ready 
eTaporatioii,  thid  membrane  id  made  up  of  a  single  layer  of  eelb  ;  a4i 
in  the  Lily,  Fig.  221,  and  the  Balsam,  Fig.  220.  It  is  composed  of 
two  layers  in  eases  where  one  might  prove  insufficient ;  and  in  the 
Oleander,  besides  the  provision  jigainst  too  copious  evapomtian, 
already  described  (203),  the  epidermis  consists  of  three  com- 
pact layers  of  very  thich-sided 
celLi  (Fig.  222),  It  is  generally 
thick,  or  liEird  and  imjiernieable, 
in  the  firm  le^ive;?  of  the  Pitto- 
fiponun,  LaurustinuiS,  and  other 
^^  plauti,  which  will  thrive,  for  thb 

very  reason,  where  those  of  more  delicate  foliage  are  liable  10  per- 
ish, ia  the  dry  atmosphere  of  our  ^ooraa  in  winter. 
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FTQ  SS3.  Mn|^lfl(^t  Ftvtlnn  tbnni^h  >  psirt  only  cf  tbc  tfi'r  l^rr.e^  t>f  a  \mffiT  tho  OhiBBdn', 
ihotriaft  t-Vi*  cfitilflniilji  of  tbii  upper  lurfiiOA,  fanned  at  tbrM  Layen  tX  thk-k-waU(d  celU  aol 
Ui«  twD  rcrr  campiict  layen  olcflladrlcal  calUatui!lin|[  nndvUe. 

tlQ.  2^.  Mipitl!r<l  elicp  of  the  epidortnii  aniJ  jiuporllrW  purfofiiymm  »f  M  Owliw,  sftcr 
Sctd^tden  ;  «xhitittin|r  the <!pld«nnip  (4)  gmt);  thickawid  V  *  *tntiflnl diiporilton  In  thft  caU* ; 
Knd  HiuiB  «Ui  of  tba  pimDcliyiuA  UkcirtH  neuljr  flllsd  irlUi  an  loertuting  depiMiL  Tha  d«y<K 
■Itinn  ia  nicli  cukj  i»  alwiij'a  IrTagaUr,  iaaTlog  caosU  «r  poUtcM  *UlcU  nearly  mmiivct  Uia 
•dJueiit^cUa     ?«Ter»l  of  thft  celto  wmUto  e»yit»k  (94) 

PTO.  2SH  BlmLIu  wctinti  rrom  ftnetber  ijiMhsef  OKtot,  juiltot  Uumsh  «m  vt  llMfl»- 
BkU,  and  tht  d«ep  InterMlluiBr  tpiwa  twuskUi  it. 
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265.  In  such  firm  leaves,  especially,  the  walla  of  the  epidermal 
cella  are  sc»n  tliickened  bj  internal  deposition  (44),  especially 
on  the  SQperficial  side.  This  is  well  seen  in  the  epidermis  of  the 
Aloe,  and  in  oih^r  fle->hy  plants,  which  beai"  severe  drought  with 
impunity :  in  Fig,  223,  it  is  shown,  at  a,  in  the  I'ind  of  »  Cactua, 
in  which  the  green  lajer  of  the  whole  stem  answers  the  purpose 
of  leaves.  Sotoetimes  nn  exterior  layer  of"  tins  superfieial  deposit 
in  the  epidermis  may  be  detaehed  in  the  form  of  a  eontinuous,  ap- 
parently structurele-ss  membrane,  which  Brongniart  and  succeeding 
authora  have  called  the  Cuticle,  That  it  may  shed  water  readily, 
the  surface  of  leaved  is  commonly  prot«cted  by  a  veiy  tliin  \'arnish 
of  wajt,  or  else  with  a  bioom  of  the  Fame  substance  in  tlie  form  of  a 
whitish  powder,  which  easily  rubs  off"  (85),  s^  u  funuliarly  seen  in  a 
Cabbage-leaf. 

266.  A  thickening  deposit  Fometime*  takea  place  in  the  cells  of 
parenchyma  imimtdiately  underaeiitJi  the  epidermip,  especially  in 
the  Cactus  Family,  where  tlie  once  thin  and  didicate  walls  of  the 
cells  become  excessively  and  irregularly  thickened  (Fig.  223,  224), 
so  as  donbtleas  to  arreat  or  greatly  obstruct  exhalation  through  the 
rind.  Something  like  this  choking  of  the  eeUa  must  commonly 
otfur  with  age  in  most  leaves,  particularly  those  that  live  for  m(H*e 
than  one  season  (311). 

267.  But  the  multiplication  of  these  Bafeguards  against  cxhahition 
might  be  liable  to  defeat  the  very  objects  for  which  leaves  ai-e  prin- 
cipally d^tined.  Evaporation  from  the  parenchjina  of  the  leaves 
is  e&sential  to  the  plant,  aa  it  is  the  only  method  by  which  its  -exces- 
eively  i^lute  food  can  be  coneentrateJ.  Some  arrangement  is  requi- 
fite  that  shall  allow  of  sufficient  exhalafioii  from  the  leaves  while 
the  plant  is  freely  supplied  with  moisture  by  the  roots,  but  restrain 
it  when  the  supply  is  deficient,  Tt  is  clear  that  the  greatest  <i<'raanid 
is  made  upon  the  leaves  at  the  very  period  when  the  supply  through 
the  roots  is  most  likely  to  fail ;  for  the  summer's  sun,  which  act.s  so 
powerfully  on  the  leavesj  at  the  Fame  time  paiH^ies  the  soil  upon 
which  die  leaves  ( through  (he  rootlets)  depend  for  the  moisture  they 
ex  hale.  So  long  as  tlieir  demands  are  promptly  answered,  all  goes 
well.  Tbe  greater  the  force  of  the  buh'b  rttys*,  the  greater  the  speed 
at  wliich  the  vegetable  machinery  U  driven.  Btit  whenever  the 
nipply  at.  the  root  Jailg,  the  foliage  begins  to  fiag  and  droop,  aa  id  80 
ttdi'ti  ^een  under  a  sultry  meridian  eun  ;  and  if  the  exliau-^tiou  pro- 
ceed beyond  a  certain  pointy  the  leaves  inevitably  wither  tuid  pemht 
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Some  adaptation  is  therefore  needed,  analogous  to  a  self-acting  valve, 
which  shall  regulate  the  exhalation  according  to  the  supply.  Such 
an  office  is  actually  fulfilled  hy 

268.  The  Stomata,  Stomates,  or  Breathing-pores  (70).  Through 
the  orifices  which  bear  this  name,  exhalation  principally  takes  place, 
in  all  ordinary  cases,  where  the  epidermis  is  thick  and  firm  enough 
to  prevent  much  escape  of  moisture  by  direct  transudation.     The 

stomata  (Fig.  22.5-228)  are  always  so 
situated  as  to  open  directly  into  the  hol- 
low chambers,  or  air-cavities,  which 
pervade  the  parenchyma  (Fig.  221), 
especially  the  lower  stratum^so  as  to 
afibrd  free  communication  between  the 
external  air  and  the  whole  interior  of 
the  leaf.  The  perforation  of  the  epi- 
s»  dermis  is  between  two  (or  rarely  four) 

delicate  and  commonly  crescent-shaped  cells,  which,  unlike  the  rest 
of  the  epidermis,  usually  contain  some  chlorophyll,  and  in  other  re- 
spects resemble  the  parenchyma  beneatli.  When  moistened  these 
guardian-cells  change  their  ferm,  becoming  more  crescentic  as  they 
become  more  turgid,  thereby  separating  in  the  middle  and  opening  a 
free  communication  between  the  outer  air  and  the  interior  of  the 
leaf.  As  they  become  drier,  they  shorten  and  straighten,  so  as  to 
bring  the  sides  of  the  two  into  contact  and  close  the  orifice.*  The 
use  of  this  mechanism  will  be  readily  understood.    So  long  as  the  leaf 


*  They  expand  and  contract  most  in  the  direction  of  their  length ;  and  the 
elongation  and  increased  curvature  when  moist  draws  in  the  concave  side  and 
■o  enlarges  the  i^rtnre.  The  mechaaiam  of  the  opening  and  shutting  of  sto- 
mata baa  been  recently  inrest^ated  bj  Mohl  (in  Bot.  Zatwug  for  1856,  p.  697, 
—  an  abstract  of  the  memoir  is  given  bjr  C-  F.  Stone  in  Amer.  JownMd  of  Sci- 
ence for  March,  1857),  —  and  these  facts  verified.  The  pecnhar  change  of  the 
guardianH»!lls  in  form  seems  not  entirely  susceptible  of  mechanical  explanation, 
and  is  partly  controlled  (like  other  vegetable  movements)  by  the  liglit  of  the 
■mi ;  but  it  mainly  depends  upon  endoamoae.  Mohl  has  clearly  shown  that, 
while  the  guardian-cells  diemselyes  act  so  as  to  open  the  stomate  in  moisture 
and  close  it  in  dryness,  the  adjacent  cells  of  the  epidennis  in  swelling  when 
moist  tend  to  close  the  stomate,  and  their  contraction  when  dry  to  open  it ;  — 
so  tliat  the  actual  position  at  any  time  is  a  resultant  of  nicely  adjusted  opposing 
forces. 
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1^  in  a  moist  ntmoi&plierc,  and  is  freely  supplied  with  j^ap,  the  sto- 
znatcs  remain  open,  and  allow  the  free  escape  of  inol^ttire  by  evap- 
oration. But  wlien  the  supply  fiiils,  mid  Ihu  paroni-hyiim  befjirui  to 
be  exbauMted,  the  guardiati-cells,  at  lcaj*t  equally  affected  by  the  dry^ 
>xi££^  promptly  collapspf  «nd  hy  cloiilng  tlicse  thousands  of  apertures 
l-dieck  the  draui  the  momt-nt  it  hci'Oineg  injurious  to  the  plant. 

269.  As  a  gfoenil  mile,  the  Btomata  wholly  or  principally  belong 
10  the  epidennijj  of  tlie  lower 


ftirince  of  the  leaf:  the  uiL-fliim- 
ism  id  too  dwlit-ate  to  work  well 
in  dirt-ct  Fun-sliiiie.  The  posi- 
lion  of   the  eiomata,  and  the 

r  loose  texture  of  tlic  lower  pa- 
renchynia,  rtfqii Ire  that  thb  sur- 

:  &oe  ehuuld  be  bliieldud  from  the  sun's  too  dlroL-t  and  iciten^e  action  ; 
and  ij-hiiw  why  leaves  ?oon  pen^^h  when  urtiiirmlly  I'ever^ed,  and  pre- 
vented from  resuming  (joa  olherwioc  they  ?poutati«ou^ly  will)  their 
natural  position.     This  general  ajTangemeiil  is  variouiiily  mwUfi^d, 

-however,  under  peculiur  eircumstanced.'  The  Bto»uU:t  art*  equally 
distributed  on  (he  two  side^  of  those  leaves,  of  wliatever  aort, 
which  graw  in  an  erect  position,  or  present  their  otlges,  instead  of 
their  surfiicea,  to  the  earth  ajid  sky  (294),  and  have  the  parencliymB 
of  both  eide^  similarly  eonslituted,  eustaining  consequently  the  same 
relations  to  light.  In  the  Wa'tcr-Lilies  (Nymphana,  Naphar),  and 
(iiktr  leaver  which  float  uiwn  tlie  water,  the  stoinata  all  belong  to 
the  up|M>r  surfiice.  All  leavt-d  which  live  under  water,  where  there 
cun  Ixj  no  evaporation,  are  deiititute,  not  only  of  sloioatu,  but  usually 
(if  in  disiiiiet  epidermis  al*o. 
270.  The  iiuinl>T  of  the  stomata  varies  in  different  leaves  from 

,ltOO  to  about  170,000  on  the  t-quare  inch  of  ^uHiice.  In  tlie  Apple, 
there  are  said  to  be  about  24,000  lo  the  square  inch  (which  is  under 
avei"Sige  numb*ir,  m  given  in  a  table  of  3G  speeieri  by  Lindley)  ; 
idlftt  each  leaf  of  that  tree  would  present  aliout  100,000  of  these 
Sees.  When  the  stomata  are  not  ul!  restricted  to  the  lower  siir- 
e,  gtill  the  gr*'Hter  portion  us*ually  oceupy  tliii?  po'^ition.  Thus, 
the  leaf  of  Arum  DiTteotUuiiri  u  said  to  have  8,000  btomata  to  a 
square  inch  of  the  iipiH.'r  euriace,  and  twice  that  uuujher  in  tho 


FIQ.  S2$,  Mn^fietl  tIpW  «f  ttie  1t),{IO0tEl  ^mtt  0f  b  pc]U&it  Inrlt  of  the  r|i1(l«nfltii  of  tl» 
^amawKT^emof  Uut  leiif  of  lh«  Wliitc  Lily,  wftli  itji  itonatct.  237.  A  riugle  vbiuuit*,  iiiiM% 
mifiillM.    33S.  .isntbtr  «taa»te,  iridet;  otwa. 
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fiame  apAce  of  the  lower.  The  leaf  <jf  the  Coltsfoot  has  19,CWW 
•totnuta  lo  a  square  inch  of  ihc  lower  epidermis',  and  only  1,200  in 
tlie  upper.  Timt  of  the  While  Lily  has  from  20,000  to  60,000  to 
the  square  iiicli  on  t)ie  lower  surface,  aiid  perhaps  3,000  on  Ihe  up- 
per. In  this  plant,  and  in  otlier  true  Lilies,  they  arc  so  remarkahly 
lai'ge  (Fig.  221,  22G  — 228)  that  they  may  be  dlscemed  by  a  simple 
lens  of  an  inch  focus.  In  most  plants  tliey  are  very  much  smaller 
than  this. 

27 !•  Succulent  or  fleshy  plants,  such  ns  tho>e  of  the  Cactus  tribe, 
Mesembryanthennims  Sedmns,  Aloes,  &c.,are  remarkable  for  Iiohllng 
the  water  they  imbibe  vrilli  great  lenukcity,  rather  in  consequence  of 
the  thickness  of  the  cpidermiB,  or  from  the  deposit  which  early  ac- 
cumulates in  the  superficial  cells  of  the  pRrenchynia  (266),  than 
firom  llie  wunt  of  etoniata.  ,  The  latter  are  u*ually  abundant,*  but 
they  Beem  to  open  less  than  in  ordinary  plants,  ext:ept  in  young  and 
growing  parts.     Hence  the  tissue  becomes  gorged  as  it  were  with 
fluid,  wtiich  h  retained  with  great  tenacity,  eflperially  during  tbe^^ 
hot  eeo^on.    They  are  eridently  constructed  for  enduring  sevei^^f 
droughts ;  and  are  accordingly  found  to  inhabit  dry  and  sunbumlf^^ 
places,  such  as  the  ai'i  J  plains  of  Africa,  —  the  prindpid  home  of  the 
8tapclia;g,  Aloes,  succulent  Euphorbias,  &c.,  —  or  the  hottest  and 
driest  part^  of  our  own  continent,  to  which  tlie  whole  Cactus  family 
is  indigenouii.     Or,  when  such  plants  iniiahit  the  c<rioler  temperate 
region.*,  like  the  Seilumij  and  the  common  Housdeek*  &c.,  Ihey  are 
commonly  fouiid  in  die  most   arid  situations,  on  naked  rock.^  old 
walls,  or  sandy  plains,  exjiosed  to  the  fierceRt  rays  of  the  noonday 
euh,  and  thriving  where  ordimuy  plants  would  speedily  periBh,     Tb^^| 
drier  tlie  atmoj.phcre,  the  greater  their  apparent  reluctance  to  part^* 
with  the  fluid  they  have  accumulated,  mid  npijn  which  they  live 
during  the  long  period  when  little  or  no  moii^ture  is  yielded  by  the 
eoil  or  the  air.    Their  structure  and  economy  fully  explain  tnetr 
tolerance  of  the  very  dry  air  of  our  housed  in  miiiwinier,  when  or- 
dinary thin-leaved  phinta  become  unhealthy  or  perish.  ^H 

272.  Soinctinicj*  the  leaves  of  euoculent  plimts  merely  becora^^' 
obese  or  niij^hapen,  like  those  of  the  Ice-plant  and  other  speded 


*  Tho  thickened  cpiik'nnis  of  tho  flMhy  Ipftvcs  of  the  Sen-Sand  won  (Hon- 
kcnTu)  l«  prtiYLilcd  with  an  Abundance  of  laijrQ  stumaui,  on  ttic  ujipcr  bs  well 
MB  the  lowLT  fare.  Hut  ttii&  plint,  though  very  flvsliy,  gn>WB  in  Eltuatioas  wtteni 
Its  rciuts  an!  ahvays  sijp;ili<;(l  with  mointure. 
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f*  MesembrynntK^mum,  &<*.:  somGtimes  they  are  reduced  to  tri- 
^gulAT  projcclkiiis  or  points,  or  are.  perfectly  coufoumled  with  the 
greea  batk  of  th«  dLoto,  wbich  fulllk  tLeii*  otficti,  lu  in  the  Stupttlb. 
amd  most  CactL 

273.  The  Development  of  Uam-  At  their  first  appearance,  each 
leaf  Is  a  minirti;  papilla  or  projection  of  parenctiyniR  on  the  nascent 
axis  ;  its  it  grows,  this  sliapes  it.^eIf  into  tlie  blade,  and  is  eUmlnaled 
frora  the  uxi*.  The  petiole,  if  auy,  ia  kter  formed,  and  hy  its 
growth  ruises  tlie  blaJe  from  the  etcm.  Commonly  the  apex  of  the 
blade  fir!?l  appears,  and  the  formation  ptoceeils  fmnj  abovy  down- 
ward-i.  Tlie  ebenih  at  the  base  (as  in  moat  Monocotyledons),  or 
the  stipules  (259,  which  priticIpaUy  belong  to  Dicotyledon;*),  are  at 
firit  eontinuoiii*  with  the  bhide,  or  divided  from  it  by  a  mere  con- 
striction :  tht;  formation  and  elongation  of  the  petiole  eoon  separate 
them.  The  stipules,  rcmiiining  next  the  axis  or  source  of  nourish- 
ment, undergo  a  rapid  development  early  in  the  bud,  so  tluit,  at  a 
certain  stage,  they  are  often  larger  than  the  body  of  the  leaf,  and 
they  accordingly  fbim  in  eiich  cji^^es  tlie  lefrumenta  of  the  bud. 
Divided  or  lobed  and  compound  leaves  are  single  at  the  eommence- 
ment,  hut  the  lobes  are  very  early  developed  ;  they  grow  in  respect 
tQ  the  axis  of  the  leaf  nearly  ss  that  grew  from  the  axis  of  the 
plant,  and  in  the  compound  leaf  at  length  ie^olatc  themselves,  and 
are  often  raised  on  footstalks  of  tlieir  own.  Commonly  the  upper 
lobes  or  leaflets  are  first  formed,  and  tlien  the  lower:  but  tn  those 
of  the  Walnut  and  Ailanthus,  and  other  lai^e  compound  leaves,  the 
formation  proceed:*  from  below  upwards,  and  new  leailets  continue 
to  be  produced  from  the  apex,  even  after  the  lowermost  are  nearly 
full  grown.  In  the  earliest  stage  leaves  contiist  of  parenchyma 
alone:  tlie  filjro-vaseular  tiaeue  which  makes  the  rib?*,  velne,  or 
framework  appcan^  later. 

274.  Al  the  points  on  the  BUrface  of  the  developing  leaf  where 
Btom^ft  are  about  lo  be  formed,  one  of  the  epidennal  ('ells  early 
ceases  to  enlai'ge  and  thicken  with  the  rest,  but  divides  into  two  (in 
the  manner  formerly  dcf^cribed,  33),  forming  the  two  guardian-cells 
of  the  stomate:  a^  they  grow,  the  two  constiltjeiit  portions  of  their 
common  partition  separate,  leaving  an  interspace  or  orifice  betw^een. 
In  some  ease?,  each  new  cell  divides  again,  when  the  stomate  la 
fonned  of  four  cells  in  phice  of  two. 

275.  The  Forms  of  Leavei  are  almost  iniinitely  various.     These 
of"  the    readiciit,  if  not  the  most  certain,  marks  for 
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characterizing  epecit^s.  Ttieir  principal  moJificaibrus  are  lherefor« 
cltt'>sifitd,  minutely  defint'd,  and  enihodicd  in  a  .-Vrteiu  of  Qotncn- 
dature  wliich  i.-*  tcjunlly  appliciible  tu  oiIilt  paj'U  of  the  plant,  and 
wliicli  as  an  iristi'umenC  is  indi$pen,Table  to  theeytitcuialic  botanisU 
The  numerous  lechnteid  t*fniis  which  have  gradually  accumulated 
from  the  infarvcy  of  the  scienee,  aiid  have  multiplied  with  iIjs  inLTWu?- 
ing  wants,  are  Diostly  quite  ai'bitrary,  or  have  beeo  sugj^esled  by 
real  or  fancied  rcj^embJances  of  their  shapes  to  various  iialural  or 
other  objecLs.  This  arbitrary  noinenckture^  wliich  foiinorly  severe- 
ly talked  (he  memory  of  the  Btudenl,  wae  reduced  by  De  CandoUe 
to  a  clear  and  consi^teut  sy5.t(in,  based  ujhjo  scieutifie  principles, 
and  of  eii^y  apjdiwition.  The  fundamental  idea  of  the  plan  L^  tlua 
the  almost  infinite  viirietiCijS  in  the  form  and  outline  of  leaves  may 
be  deduced  from  the  different  modes  aud  dei^ree*  in  which  the 
woody  skeleton  or  framework  of  the  leaf  is  expanded  or  rumil^ed 
111  the  iMirenchyma.  Ujran  this  coneeption  the  fuUawing  sketeli  is 
based;  in  whieh  all  tlie  more  imporiiuU  tcnsi.^  of  tiie  uomenclatun: 
of  leaves  fyo  mentioned  and  defined-  It  should  be  kept  in  minil, 
however,  that  tliis  is  not  to  be  taken  as  oti  exjdunation  of  the  acCuiU 
formation  of  leavas ;  but  rather  a^^  an  account  of  ilie  mutual  adap- 
tation and  correspondence  of  their  outlines  and  fnunework.  For 
the  parenchyma  isj  develnped,  and  the  form  of  the  leaf  more  or  Icjis 
deteiinined,  before  the  framework  lias  an  existence.  Tlie  latter, 
therefore,  cannot  have  given  rise  to  the  outline  or  sJlinpe  of  ihc 
organ.  The  distribution  of  the  veins  or  fibrous  framework  oif  the 
leaf  in  tlie  blade  \a  termed  its 

276.  Teno.tlioil.  The  veins  are  distributed  throughout  the  lamituL 
in  two  principal  mode*.  Either  the  vessels  of  the  petiole  divide  at 
once,  where  they  enter  tlie  blade,  into  several  veins,  whieh  run 
parallel  with  each  other  to  the  apex,  connected  only  by  simple 
tramver?e  velnlels  (aa  in  Fijj.  230)  ;  or  the  iietiob  is  continued 
into  the  blade  in  the  form  c^f  one  or  moi'e  priiieipjd  or  coarser 
veins,  which  send  off  branches  on  both  sides,  the  snialler  branc-h- 
leta  uniting  with  one  another  {^anattomoHag)  and  fonning  a  kmd 
of  network  J  as  in  Fig.  2'29.  Tlie  former  are  tenned  paraU^- 
vfhmdf  or  commonly  nerved  leaves  ;  tlie  veins  in  this  case  having 
been  csillcd  nefvea  by  the  older  botanists,  —  a  luiwc  which  it  U 
found  conveniciit,  to  retain,  although  of  courf.e  they  are  in  no  respect 
analogouii  to  the  nerve>4  of  animab.  The  latter  are  tcnned  reticu- 
lated  or  nelted-^eined  leaves. 


^Exogenous  planLs.  We  are  ihus  fumirslied  with  a  very  olmoua,  al- 
liougU  hy  no  meana  absolute,  distinction  between  these  two  great 
cla««o  of  plants,  independectly  of  (liu  structure  of  their  stenu  (198). 
27S.  In  reticulated  Icave.^,  the  coamo  pritnary  veiiis  (one  or 
more  in  niinihtr),  wliit-b  ])ior(!i!il  itnmedintely  from  tliu  ajK-x  of  the 
petinle,  arc  cnlled  rihs;  tlie  brand it'S  are  termed  ueZ/i*,  and  their 
(juborilidTile  ramifii-ations  t^pinhts.  Very  frcciueully,  a  aiiigle  strong 
ri\t  (cjillt-'J  the  midrib),  fontiiu^  a  coulijiuiition  of  tJie  jKitiole,  runa 
eiirectty  thrm;jrh  the  middlo  of  the  bludc  to  the  apex  (Fig.  220,  238, 
&x~),  and  fnim  it  the  lateral  vt'iiu  all  diverge.  Su^'h  leaves  mts 
litrmt-d  j'eaiJmr-veitted  or  pinnafely  veined ;  and  are  subject  to  viivi- 
ous  mo<hrtcations  jict-ording  lo  the  ftrnnigenient  of  the  veins  luid  vt'ln- 
let*  ;  the  primaiy  veins  sometimes  pa.ssing  stixiight  from  the  midrib 
to  tJie  margin,  a?  in  the  Beeeli  find  Chc-itnul  (Fig.  238);  while 
in  other  cases  thej  are  divided  into  veinlet^  long  before  they  reneh 
tlie  niwrgin.  When  the  midi'ib  gives  off  a  very  strong  prinwiry  veiu 
or  bi'unch  on  each  glde  above  tlie  ba-^e,  the  leaf  lit  said  to  be  triple- 
rihffed,  or  often  tripli'nertfed,  m  in  the  common  Sunflower  (Fig. 


no.  429      A  tnf  «f  U!«  qnlnes,  of  the  iMthid-nihxd  or  tetkcali.te<l  wrt:  i,  bUdtf: 
p,  petlolaor  luf-fblk,!  it,  tbpali*. 

TIQ.  an.    FuslU-n]Ma  leaf  of  tht  IMr  "f  ^i*  Vlilttr. 
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241)  ;  if  two  such  ribs  proceed  from  each  side  of  the  midrib^  it  i 
said  to  be  quintuple-ribbedy  or  qmtUupU-nerved. 


279.  Not  unfrequentlj  the  vesseLi  of  a  reticulated  leaf  diTide  at 
the  apex  of  the  petiole  into  three  or  more  portions  or  ribs  of  neariy 
equal  size,  which  are  usually  divergent,  each  giving  off  veins  and 
veinlets,  like  the  single  rib  of  a  feather-veined  leaf.  Sucli  leaves 
are  termed  radiated-veined,  or  palmatelt/'vetned ;  and,  as  to  tlie 
number  of  the  ribs,  are  called  three-ribbed,  five-ribbed,  seven-ribbed, 
&c.  (Fig.  244,  247,  258).  Examples  of  this  form  are  furnished  by 
the  Maple,  the  Grooseberry,  the  Mallow  family,  &c.  Occasionally 
the  ribs  of  a  radiated-veined  leaf  converge  aAd  run  to  the  apex  of  the 
blade,  as  in  Rhexia  and  other  plants  of  the  same  fiimily,  thus  resem- 
bling a  parallel-veined  or  nerved  leaf;  from  which,  however,  it  is 
distinguished  by  the  intermediate  netted  veins.  But  when  the  ribs 
are  not  very  strong,  such  leaves  are  'frequently  said  to  be  nerved, 
although  they  branch  before  reaching  the  apex. 

280.  According  to  the  theory  of  De  Candolle  (275),  the  shiqte 
which  leaves  assume  may  be  viewed  as  dependent  upon  the  dis- 
tribution of  the  veins,  and  the  quantity  of  parenchyma ;  the  gen- 
eral outline  being  determined  by  the  division  and  direction  of  the 
veins ;  and  the  form  of  the  mai^n,  (whether  even  and  continuous, 
or  else  interrupted  by  void  spaces  or  indentations,)  by  the  greater  or 

na.  aU-M.    VuiMMltanaaor*vl»lHVM. 
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*^saf  ia  aa  expaneion  of  soft  parench^ina,  in  which  the  firmer  veiof 
**-t^  variously  ramiiied.  Thus,  if  the  principal  veins  of  a  feathei^ 
'*'^iied  leaf  are  not  greatly  prolonged,  niul  are  fomcjwhat  equal  in 
l^ngih,  the  blade  will  have  a  more  or  l«ss  elrtngated  form*  If  the 
'*"eiD«  are  very  short  in  propoHion  to  the  midrib,  and  equal  in  length, 
tbe  leaf  wll  be  linear  {uA  in  Fig.  240)  ;  if  longer  in  proportion, 
btit  «.tni  e<]ual,  the  leaf  will  assume  an  oltlong  form  (Fig.  242), 
■^rbJch  a  slight  rounding  of  the  sides  eonverts  into  an  &vai  or  eOip- 
*»'«-a/  outline.  If  the  veins  next  the  ba-^e  are  longest,  and  especially 
if  th^y  curve  forward  towardii  their  extremities,  the  leaf  assumes  a 
i*3nce€iiat«  (Fig,  239),  ovate  (Fig.  241),  or  some  intermediate  fonn. 
dn  the  other  hiind,  if  the  veins  arc  more  developed  beyond  the  mid- 
dle 0f  the  blade,  (he  leaf  betomes  obovate  (Fig.  232),  or  cuneiform 
{^Yigm  235).  In  radiated  or  palmately  veined  leaves  (Fig<  245-253), 
^w^bere  the  primarj'  ribs  are  divergent,  an  orl»cular  or  roundish  out- 
line ii  most  common.  Wlien  some  of  the  ribs  or  their  ramificatioTii 
i^re  directed  backwards,  a  reefers,  or  sinn$,  an  it  is  termed,  is  pro- 
duced at  tlie  ba.se  of  the  leaf,  which,  taken  in  connection  with  the 
gvnefml  form,  gives  ri?e  to  Buch  term.'?  as  cordate  or  heart-tkaped 
(I'ig.  244),  renifnrm  or  Hdney-shaped  {Yi^. 'ai>)j  &c.,  when  the 
f»CMlerior  portions  &r*i  rounded  ;  and  those  of  laglitote  or  arrow- 
^madtd  (Fig.  252),  and  hattaie  or  kdlhcrdshnped  (Fig.  250),  when 
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;V.o  AnirIrA  or  Ii>1hm  At  the  base  diverge.  The  niAr^ns  of  the  sinu 
:m^  MMnotiim>s  hruuglit  into  contact  and  united,  when  the  leaf  be- 
ivmo.<  fvlhiff  or  thitld-nhaped  (Fig.  248) ;  the  blade  being  attached 
;o  tlio  |H>lit)I(>,  not  by  its  apparent  base,  but  by  some  part  of  the 
low  or  Mirt';u*»>.  Two  or  three  common  species  of  Hydrocotyle 
pliinly  exhibit  the  transition  from  common  radiated  leaves  into  the 
iH'liAio  fonn.  Thus,  the  leaf  of  H.  Americana  (Fig.  247)  is  round- 
i^ll-lx>nifo^n,  with  an  open  sinus  at  the  base,  while  in  EL  mter- 
nipta  and  H.  umbcUata  (Fig.  246),  the  margins  have  grown  to- 
p'lhor  80  as  to  obliterate  the  sinus,  and  an  orbicular  peltate  leaf  is 
pnMluctHl.  Tn  nerved  loaves,  when  the  nerves  run  parallel  inmi 
tho  Imiso  to  the  apex,  as  in  Grasses  (Fig.  237),  the  leaf  is  necessa- 
rilv  linear,  or  neiu'ly  so ;  but  when  they  are  more  divergent  in  the 
niiddlo,  or  townnU  the  base,  the  leaf  becomes  oblong,  oval,  or  ovate^ 
\o.  (Fi^.  243).  In  one  class  of  nerved  or  imrallel-veined  leaves,  the 
Mniple  veins  or  nerves  arise  from  a  prolongation  of  the  petiole  in  the 
form  of  a  thiokenetl  midrib,  instead  of  the  base  of  the  blade,  oonstitDt- 
injr  the  rurn'nervfd  leaves  of  De  Omdolle.  This  Etructurc  is  almost 
universal  in  the  Ginger  tribe,  the  Arrowroot  tribe,  in  tho  Banana,  and 
other  tropical  plants ;  and  our  common  Pontederia,  or  Pickerel-weed 
(Fig.  236),  affords  an  illustration  of  it,  in  which  the  nerves  are 
cun'iMl  Imckwnrds  at  the  base,  so  as  to  produce  a  cordate  outline. 

281.  As  to  the  margin  and  particular  outline  of  leaves,  they  ex* 
hibit  every  gradation  between  tlie  case  where  the  blade  is  entirtt 
that  is  'v^'ith  the  margin  perfectly  continuous  and  even  (as  in  f1^ 
243),  and  thi>se  where  it  is  clefl  or  divided  into  separate  portions. 
The  convenient  hypothesis  of  De  Candollc  connects  these  fonns 
with  the  abundance  or  scantiness  of  the  parench}'ma,  compared 
with  the  divergence  and  the  extent  of  tho  ribs  or  veins ;  on  the 
supposition  tlmt,  where  the  former  is  insufficient  completely  to  fill 
up  the  fnunework,  lobes,  tHcttions,  or  toothings  arc   necessarily 
products],  extending  from  the  margin  towards  the  centre.     Tlinsy 
in  the  wliite  and  the  yellow  species  of  AViUer  Ranunculus,  there 
appears  to  Ix*  Ixiri'ly  sufficient  parenchyma  to  form  a  thin  covering 
for  each  vein  and  its  branches  (Fig.  251,  the  lowe:>t  leaf) ;  soch. 
leaves  are  siiid  to  l»e  JiUfomJy  disserted,  that  is,  cut  into  threetdt  ' 
the  nomenclature  in  all  these  cases  being  founded  on  the  convoi' 
lent  (but  incorreet)  supposition,  that  a  leaf  originally  entire  is  cii& 
into  teeth,  lobes,  divisions,  &c.     If.  wliile  the  framework  remain* 

'  tame  as  in  tlie  last  instance,  the  parenchj-ma  be  more  abun" 
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dantljf  de't'elopc'T,  as  in  fact  Imppens  in  the  iippnr  leaves  of  llie  same 
epocsies  when  Ihej  grow  out  of  water,  nnil  is  shown  in  the  ^nme 
figviTQ^  Ihcy  are  merely  eleft  or  hhed.  If  ttiese  Mx's  grow  together 
neaj-ly  (o  ihe  ex- 

treroiij-  of  the 
priTieipal  vein^, 
l!»e  Iciif  h  only 
toaeAed,  serrated^        r^XfilTxiP  IJ^^IFv   ill  N      '''^        '   '"^ 
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nt^^ning  notches 
were  filled  with 
p*T^ndijTn:i,  the 
lea«.f  ■woulc]  be  en- 
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oT  Oie  ilevL'lopnient  of  leaves,  however,  proves  thfiL  the  parenchjina 
©"'"O'Wa  and  slt;4K;s  Iho  otnlines  of  the  organ  in  it*  own  waj'^,  irrea^^ec- 
^*"*^  of  the  fi'Tiineworlt,  which  is,  in  fact,  BtlapttMl  to  the  parenphyma 
'''^•-lier  ihiin  (he  jirircnehyma  to  it.  The  principal  tertn^  wlik'h  df-igiiate 
"1^  mode  tuid  degrf;e  of  division  in  simplu  leave-i  muy  i\ovr  W-  brieily 
ctj^luinedt  without  further  reference  to  tlds  or  any  other  theqcy.  . 
S82.  A  k'rtf  h  smd  to  be  serrate,  when  the  mai-gij*  is  l>e?ot  with 

IStt^fcjp  teeth   wliieli   point  fonviirda  towards   the  apex  (Fig.  25-1)  ; 
*'''*-*a/f,  or  loot/ied,  when  the  slmqj  salient  teeth  are  not  directed 
■to'vvartls  llie   njw'x   of  the  leaf  (Fig.  255);  mid  crcnntc ^  Vfh&a  the 
Ic^itlj  arc  niiimlpil  (Fig.  248,  256).     A  slightly  waved  or  .^iuucms 
'Ji^»'«"giii  h  ftiltl  U>  be  Tepand  (Fig.  257)  ;  a  more  strongly  uneven 
nii».«-gin,  with  altfmaie  rounded  concavities  and  convexities,  is  termed 
t\r9,w4ak  (Fig.  2jH).     When  the  leaf  it>  irregul:iily  and  aliarply  cut 
■    A**?|j  inia  the  blade,  it  is  said  to  be  incised  {V\g.  259) ;  when  the 
™      poi^iQti*  (or  Segments)  Ore  more  definite,  it  is  ?aitl  to  lie  lohed  (Fi^, 
2CO»  264)  ;  and  the  terms  two4ohed,  t/iree-iolwrl  (Fl^.  2Gi),ft'f-lohed, 
**■-»  express  the  nundtcr  of  the  eegmenta.   If  the  incisions  extend  about 
lo  the  middle  of  the  blade,  or  somcwhnt  dcejKjr,  and  especially  if  the 
'intUfes  on?  acute,  the  leaf  k  Siiid  to  be  clfji  (Fig.  2G1,  2G5)  ;  and 
''j*^  terms  tteo-rleff,  tftree-dfji  (Fig.  2G5),  &e.  (or  in  the  Latin  fonn, 
/*'^t  tnjid,  &C.),  designate  the  number  of  the  segment'* :  or  when 
^^  «Mler are  numerous  or  indefinite,  the  leaf  is  teinied  mati^lefif 
''***h{fd.     If  the  segnientd  extend  nearly,  but  n4>t  quite,  to  the 

?]0.  S&l    ^.     Fermi  of  travct  u  to  the  tonthicg  iT  t'iflit  DMTflDf . 


100 


ba-^e  of  the  blade  or  the  miilrib,  tlie  leaf  is  siiwl  to  be  parted  (Fig. 
262,    266)  :  if  ihuy  rfiieh  the  piidrib  or  the  ba^e,  *o  as  to  interrupl 
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the  parenchjmR,  the  leaf  is  eaid  to  be  diviJfd  (Fig.  2G3,  267)  ;  the 
number  of  partitions  or  divisions  being  designated,  &»  before,  by  the 
tertus  two-,  t/uvr-,  Jivf-partedf  or  (wo-,  three;  Jive-dii'ided,  &e, 

283.  A^?  the  mode  of  division  alway,*  eoincides  with  the  arrange- 
nietit  of  the  primary  vi^ins,  the  lobes  or  incisions  of  feflther-veitied, 
are  diflTerciitly  arj-aiiged  from  tliojie  of  radiated  or  palnialcly  Tcined 
leave:*:  in  the  Ifitter,  the  priiicipnl  incisions  are  all  directed  to  the 
ba-se  of  the  leaf;  in  the  former,  tovvai'd'?  the  midrib.  These  modi- 
fications are  accurately  deiicrlbed  by  tcrmjj  indicative  of  (be  vena- 
tion, comhisied  with  tliose  that  express  the  degree  of  division. 
Tliu«,  a  foalher-vicnccl  (in  (be  Latin  fomi,  a  pinttafet^  vfined)  leaf 
is  said  to  be  piimutflif  deft  or  pinnatijtd  (Fig,  2G1),  when  the 
sinuse,*)  reach  hiJf-way  to  the  miib-Jb ;  pinnatel)/  parted,  when  they 
extend  almost  to  the  midrib  (Fig.  262)  ;  and  piiuiati-ly  dinded, 
when  they  rtach  the  midrib,  dividing  the  iiarenclnmn  into  iepamtc 
poriiona  (Fig.  263).  A  few  subordinate  nioililiCTUions  are  in- 
dicated by  special  terms  ;  thixs,  a  pinnatifirl  or  pinniitcly  parted 
leaf,  witli  regular,  very  clo«^e  mid  narrow  division^,  like  Uie  teeth  of 
tt  eotnb,  U  said  to  be  pectinate  ;  a  featber-veined  Icuf,  morp  or  less 
pinnntifid,  but  willt  the  lobe^  decrea^iing  in  size  townnls  the  base;,  is 

FIG .  200  -  2€T.    riimatel;  and  paltntMf  Intxiil,  cleft,  par(i.-^l,  and  i]1t1iIf[1  levTcs. 
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lermed  l^aU^  or  lyr^-'iihnped  (Fig.  278)  ;  nnd  a  lyrate  leaf  with 
sharp  lobea  pointing  touurd-s  tlie  bju^p,  a>  tii  the  Dandelion  (Fig. 
279),  in  called  runcinate^  A  palniatfly  veined  leaf  h  in  like  nmii- 
ner  aaid  to  hapalmatclj/  hhed  (Fig,  2fH),  palmate!^  cleji  (Fig-  265)^ 
palmaieltf  parted  (Fig.  2ij>5),  or  palmatef^  dii'i'ded  (Fig.  267),  ac- 
cortUng  to  l!ie  degree  of  division.  The  t&cm  palmate  was  originally 
employed  fo  designate  a  leaf  more  or  less  deeply  cut  into  about  Hve 
fipceadJng  lobes,  bearing  some  resemblance  to  a  hand  witli  tin/  fltigta'a 
spreading;  and  it  i^j  slill  used  to  designate  u  palimitely  lobod  leaf, 
mihout  reference  to  the  depth  of  the  sinuses.  A  pal  male  leaf  with 
tbe  lateral  loJj«3  cleft  into  two  or  more  segraentd  Is  said  to  be  p«dtd« 
(Hg.  249),  from  a  fancied  reiemblanee  to  a  bird's  foot.  By  desig- 
natiog  tb&  number  of  tlie  tobes  in  conneetioa  with  the  temts  which 
indicate  their  extent  and  their  djjiposition,  botanists  are  enabled  to 
tjescribe  all  these  moilifleaiions  with  great  brevity  and  precision. 
TTjus,  apiiimatelt/  tliree-parud  leaf  is  oDe  of  the  radiated-veined  kind, 

iiicb  is  dividi.'d  almost  to  the  base  into  three  isegmenls  (Fig.  2G6)  ; 

pinnaleltf  Jive-parted  lejtf  is  one  of  the  featlier-yeined  kind  cut  into 
fiv«  loI>ea  (two  on  each  side,  and  one  terminal),  with  the  9inU9<es  ex- 
teD(£iig  almost  to  tlie  midrib :  and  the  same  plan  \^  followed  in  d^ 
seribbig  cleJl,  lobed,  or  divided  leaves, 

284.  The  segments  of  a  lobed  or  divided  leaf  amy  be  again  di- 
vided, lobed,  or  cl(.-fb,  in  the  same  way  as  the  origimd  blade,  and  the 
same  terms  are  employed  in  describing  them,  Sometimes  both  tlw 
primarj*.  secondary,  and  even  tertiary  divisicma  ai*e  defined  by  a 
single  word  or  phi'ase  ;  as  hipinnattfid  (Fig,  280),  fri'pmnatijid, 
hipinnaiel^  parted,  tripinnatefif  parletl^  twice  patfitaicly  parted,  &c. 

2^5.  Parallel-veined  or  nerved  leaves  wodld  naturally  be  ex- 
pected to  present  entire  mai-gins,  and  this  they  almost  universally 
do  when  the  nerves  are  convergent  (Fig.  230,  243).  Such  leavea 
are  often  lobed  or  cleft  when  the  principal  nerves  diverge  greatly, 
ad  in  the  Dragon  Anim  ;  but  the  lobe^  tliemselves  are  entire. 


286r  There  ai*e  a  few  terms  employed  in  describing  the  apex  of 
leaf,  which  may  be  here  enumerated,     Wlien  a  leaf  tapera  to  a 
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narrowed  or  slender  apex,  it  is  said  to  be  acuminafe  (Fig.  268) : 
when  it  terminates  in  an  acute  angle,  it  is  said  to  be  acute  (Fig. 
269)  :  when  the  apex  is  an  obtuse  angle,  or  rounded,  it  is  termed 
oUuae  (Fig.  270)  :  an  obtuse  leaf,  iitnth  the  apex  slightly  indented  or 
depressed  in  the  middle,  is  said  to  be  rettise  (Fig.  272),  or,  if  more 
strongly  notched,  emarginate  (Fig.  273) :  an  obovate  leaf  with  a 
wider  and  more  conspicuous  notch  at  the  apex  is  termed  obcordate 
(Fig.  274),  being  a  cordate  or  heart-shaped  leaf  inverted.  When 
the  apex  U,  as  it  were,  cut  off  by  a  straight  traasverse  line,  the  leaf 
is  said  to  be  truncate  (Fig.  271)  :  when  abruptly  terminated  by  a 
small  and  slender  projecting  point,  it  is  mucronate  (Fig.  276)  :  when 
tipped  with  a  stronger  and  rig^d  projecting  point,  or  cusp,  it  is  cuspi- 
date (Fig.  275). 

287.  All  these  terms  are  equally  applicable  to  expanded  sur- 
•  faces  of  every  kind,  such  as  petals,  sepals,  &c :  and  those  terms 

which  are  used  to  describe  the  modifications  of  solid  bodies,  euch  as 
stems  and  stalks,  are  equally  applicable  to  leaves  when  these  affect 
similar  shapes,  as  they  sometimes  do. 

288.  The  whole  account,  thus  &r,  relates  to  Sixplb  Leaves, 
namely,  to  tliose  which  have  a  blade  of  one  piece,  however  clefl  or 
lobed,  or,  if  divided,  where  the  separate  portions  are  neither  raised  oa 
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sta^kts  of  ttieir  own,  nor  ariimhited  (Tiy  (»  joint)  with  t!ie  mslii. 
petiole,  so  that  the  pieces  are  at  longth  deUidierl  nuil  fall  st'iMiral-ely, 
The  di^einction,  however,  cnnnot  he  very  strictly  urn  into!  net! ;  there 
are  fo  many  transitions  between  simple  and 

289.  Cotnp^nniT  LeaTCl.  Those  have  Ihe  bladi'  divided  into  onllre- 
ly  separate  pieces ;  or,  rather,  they  consist  of  a  nnmher  of  'hliwles, 
borne  on  a  common  petiole,  usually  sitpported  on  p(alkl<'t>  of  iheir 
own,  between  which  ani  the  main  petiole  an  articulation  or  joint  is 
formed,  niorts  or  less  distinctly.  Ttie^e  separate  blades  are  ealled 
LEArLETS :  ihey  present  all  the  diversities  of  form,  outline,  or 
division  which  simple  leaves  exhibit ;  and  the  same  terms  arc  em- 
ployed in  characterizing  them.  Having  the  same  nature  and  origin 
~M&  the  lolie^  or  j-egnients  of  simple  leave!*,  they  are  arrnngcrl  in  ihe 
^Biuiie  ways  on  the  common  petiole.  Compound  leaves  accordingly 
occur  under  two  general  foniisi,  the  pinnate  and  the  pahnate  (other- 
wiise  called  diffttaic), 

2^0.  The  pinnate  form  is  produced  when  a  leaf  of  the  pinnately 
TPined  sort  becomes  compound  ;  that  is,  the  leaflets  are  sifualcd 
along  ihe  sides  of  the  common  petiole.  There  arc  peveral  motJJficft- 
tions  of  the  pinnate  leaf.  It  is  nhniptft/  pinnate^  when  the  leiiilets 
are  even  in  number,  and  none  is  home  on  the  very  apex  of  the 
petiole  or  its  bnmehes,  as  in  Cassia  (Fig.  290),  oivd  also  in  the 
Vetch  tribe,  where,  however,  the  apex  of  the  petiole  h  generally 
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prolonged  into  a  tendril  (Fig.  287,  289).     It  u  impctri-jtinnate,  or 
pinnAte  witJi  an  odd  lenfltiL,  when  the  petiole  is  lerminHted  with  a 
no.  SH8-  S80.    Rtanplf  ^•^'' 
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leaflet  (Fig.  281,  288).  There  are  some  subordinate  iao<lificfltion«  j , 
Jiijcti  aa  If/raUty  pinnate,  when  the  blnde  of  a  Ijrale  leaf  (Fig.  27S) 
ii  completely  divided,  a^  in  Fig,  285  ;  end  intcrruptedlj/  pinnate^ 
wben  some  minute  leaflets  are  irregukrly  iDtermixed  with  larger 
otiGdi,  as  is  oLiQ  shown  to  some  t^xtent  iii  tlie  5gure  lost  cited.  The 
number  of  leaflets  varied  from  a  great  uuinber  to  vary  few.  WLen 
reduced  ta  a  einuU  number,  such  a  leaf  la  said  to  be  pinnatd^  tevtn-^ 
or  Jtve-,  or  tn-foUoiate,  as  the  case  may  be,  A  pinnate  leaf  of  threo 
or  five  leaflets  is  often  called  temate  or  quinaie  ;  which  tertnsi,  how- 
ever, are  equally  applied  to  a  palniately  4X>mpound  leaf,  and  also, 
and  more  upprupriutely,  to  the  ca^c  of  three  or  five  simple  leaves 
growing  on  the  sanie  node,  A  pinnafeljf  (riJblioltUe  leaf  (F'g-  286) 
ia  readily  di^tinguijshed  by  having  the  two  lateral  leaflets  attached 
to  tlie  petiole  at  S'Oinc  distance  below  ita  apex,  and  bj  the  joint 
which  ia  obdervable  at  some  point  between  their  insertion  and  the , 
laiuina  of  the  terminal  leafleL  Such  a  leaf  may  even  be  reduced 
to  a  single  leaflet ;  as  in  the  Orange  (Fig.  233)  and  the  primordial 
leavcij  of  the  conmion  Barberry.  This  h  distinguished  from  a 
really  simple  leaf  by  the  joint  at  the  junction  of  the  partial  with  the 
general  petiole. 

291.  The  paltnale  or  digitate  form  ia  produced  when  a  leaf  of  the  ,  J 
palmately  veined  sort  becomes  compound  ;  in  which  case  the  leaflets. 
are  necessarily  all  attached  to  the  ajjcx:  of  the  common  petiole,  as  Ia 
the  Horsechestnut  and  Buckeye  (Fig,  277),  and  the  ctunmon  Clover 
(Fig.  304).  Such  leavea  of  three,  five,  or  any  definite  number  of 
leaflets,  are  termed />a/wio/e^y  (or  diffitatelt/}  tnfolioiaie,  Jive-Jhliolatgf 
ice  A  leaf  of  tivo  leaflel^i,  which  rarely  occurs,  is  unijugaie  (oneo 
paired)  or  bin^h,.  By  thLi  nomenclature,  the  distinction  between 
pinnatt^ly  and  {uilnifttely  comixiund  leaves  is  readily  kept  up*  ^uU 
every  tnnxirtant  character  of  a  leaf  is  expressed  with  brevity  and 
accuracy* 

292.  The  stalk  of  a  leaflet  is  called  a  partial  petiole  {petiolule)  ; 
and  the  leaflet  thuB  uuppt^rted  i»  peiiolufatf,  Ttie  pitrtial  petioles 
may  bear  a  set  of  leuflet-*,  instead  of  a  single  one,  when  the  le^f 
becomes  doubly  or  twice  comiwund.  Tims  a  pinnate  leaf  again  com- 
pounded in  the  same  way  becomes  Inphmate  (Fig.  282),  or  if  still 
a  third  time  dividtwl  it  h  tripinnate,  &c.  In  these  cases  the  main 
divisions  or  branches  of  the  common  petiole  are  called  pintiet,  or  the 
psinjugit.  So  a  trifijliolate  leaf  twice  compound  beeoniea  ItitemeUe 
(Fig.  2B4)  ;  or  tlirice,  iritemais^  &c.     When  the  pritQat*y  division 


TBBTrCAt  liro   FERTOLIATE   LEAVKS. 


165 


i^is  digitate,  the  secondary  division  is  oAeii  pinnate,  thua  combining 
!ie  two  modes  in  tlie  Boioe  leaf,  A  leaf  irregiilariy  or  indeter- 
•  ttiinately  several  times  compounded,  in  whatever  mode,  U  said  U»  bft 
'  dtrompoutuf. 

293.  Leavfs  of  Pffiiliar  Conformalton,    The  hlatle  of  a  leaf  is  almost 
Iways  ?ymmetric;xl,  that  h,  (lie  ponions  on  t'aoli  tiide  of  the  midrib 
or  aJtis  are  similar ;  but  otttisionally  one  side  is  more  developed  than 
ether,  when  the  leaf  i^  oUiquti,  as  is  BtrikiTtgly  the  case  in  the 
ie*  of  Begonia  (Fig.  246)  of  oar  conservatories. 

394.  Teriical  aad  Equitant  LesTcs.  Thehludeisabo 
eommonly  Lorizontalj  presenting  one  surface  to  the 
ekv,  and  the  other  to  the  earth  ;  in  which  case  the 
two  surfaces  differ  in  structure  (2C2)  aa  well  aa  in 

Ppearance,  each  being  fitted  for  ila  peculiar  of- 
i:  if  artificially  reveraed,  they  EjKJntant-ously 
resiirae  their  natural  position,  or  eoon  perish  if 
prevented  firom  doing  so.  But  in  erect  and  vertt- 
eal  leaves,  the  two  surfaces  are  equally  exposed 
to  tJie  light,  and  are  similar  in  structure  and  ap- 
pearance. In  Buch  enjct  and  equitant  leaves  m 
[tlioae  of  Iris  (Fig.  291),  it  is  really  the  lower  sur- 
lace  that  ia  presented  to  the  air ;  for  the  leaf  is 
foldi-d  togeiher  lengthwise 
^tondvpUcaiti),  and  eonsoli-  "* 

dated  while  in  the  nascent 
Sclatr,  K)  that  ihe  true  tipp«r 
sor&ce  is  concealed  in  the 
'ft,  except  near  the 
blxue,  where  tliey  alternately 
^eover  over  each  other  in  the 
\mquitajii  manner  (258,  Fig. 
|;2^2).  Triie  vertical  kave.«, 
I  which  present  their  edges  instead  of  their  surfaced  to  the  earth  and 
^•ky,  generally  assume  this  position  by  a.  twisting  of  the  base  or 
rthe  petiole ;  as  is  strikingly  »een  in  the  Callititemon  and  many  other 
Luattnlian  trees  of  the  Myrtle  family,  eome  of  which  are  now  com- 
in  green-hour5ei». 

395.  Perfoliftte  LcaVM.      While    in   Ira  the   two   lialvea   of  ihe 
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upper  snrface  of  a  folded  leaf  cohere,  those  of  some  other  plants  ex- 
hibit a  cohesion  by  their  contiguous  edges,  and  give  rise  to  a  di0er- 
ent  anomaly.  This  is  illustrated  bj  peltate 
leaves  (Fig,  248),  and  more  strikingly  by 
what  are  termed  perfoUate  leaves.  These  in 
some  cases  originate  from  the  union  of  the 
bases  of  a  pair  of  opposite  sessile  leaves  (^con- 
ncUe-per/oKaUi),  as  in  Silphium  perfoliatum, 
Triosteum  perfo- 
liatum, and  the 
upper  pairs  of 
true  Honeysuckle 
(Fig.  294).  In 
others  they  con- 
sist of  a  single 
clasping  leaf,  the 
posterior  lobes  of 
which  encompass  the  stem  and  cohere 
on  the  opposite  side,  as  is  seen  in  Bu- 
pleurum  rotundifolium,  Uvularia  perfo- 
liata,  and  Baptisia  perfoliata  (Fig.  293). 

296.  Leaves  with  no  distinction  of  Blade 

and  Petiole.  The  leaves  of  the  Iris,  as 
well  as  those  of  the  Daffodil,  the  Onion, 
and  of  many  other  Endogens,  show  no 

distinction  of  blade  and  petiole.  In  some  the  leaf  of  this  sort  may 
be  regarded  as  a  sessile  blade ;  in  others,  rather  as  a  petiole  per- 
forming the  functions  of  a  blade.  Leaves  are  not  always  expanded 
bodies.  Sometimes  they  are  jdiform  or  thread-shaped,  as  those  of 
Asparagus :  some  are  acicular,  acerote,  or  neetUe-thc^edj  as  in  Pines 
and  Larches  (Fig.  212,  2 IS)  $  others  are  subukUe  or  awMtaped,  as 
in  Juniper,  &c  The  Red  Cedar  and  Arbor  Vitae  (Fig.  295)  exhibit 
both  awl-ehaped  and  »cale-»haped  leaves  on  different  branchlets. 

297.  Sneenlent  or  Fleshy  Leaves,  like  those  of  Stonecrop,  House- 
leek,  Mesembryanthemum  or  Ice-Plant,  and  the  Agave  or  Century- 
Plant,  usually  assume  shapes  more  or  less  unlike  ordinary  foUage. 
Some  of  them  are  terete,  like  stems,  or  at  least  have  no  distinct 
upper  and  lower  surface.    These  greatly  thickened  leaves  serve  a 
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ckmLle  pui-po^e,  being  not  otiiy  organs  for  assimilation,  —  the  genemi 

5ce  of  folioge,  —  but  ulso  rfpoi-itgrif^  in  which 
assimiliiftitl  miitter  is  stored  up,  just  as  in  the  root 
of  Ihe  Beet  and  Radish  (Fig.  138),  or  in  subler- 
ranean  stems  or  bfuiiL-hcH  in  rootislock^,  tubers, 
and  rarmfi  ( 188  -  lUO,  1  Hi).  The  bases  of  tho^^e 
leaves  ¥-)iieli  form  tlic  sirales  of  bulbg  (191)  are 
turned  to  ihe  f<£ime  use.  In  Fig»  176  wc  have  a 
ieaf  itie  blude  of  which  acts  as  foliage  in  the  ordi- 
nary manner  of  lea^e?,  while  itii  subterranwrn 
thickened  bai-^e  tierve^  a^j  a  repository  of  nutri- 
ment wliicli  the  lla*le  has  elaborated.  The  very 
firat  h:aved  of  the  plant,  vi;;.  the  ootyledons  or 
iJeaved  (120  — 123)  are  commonly  subservi- 
ent to  thid  purpose,  and  eonie- 
tune8  to  no  other,  as  in  the 
Pea,  Horseehe^timt,  Onk,  &c- 
(124),  where  these  kiivi':^  t\n-  men'  repositories 
of  fitod  for  the  use  of  the  gt?rmiiiaiing:  plant, 
208.  leaves  t%  Bnd-geolrs,  Af.  (1  ra)  exhibit  the 

Eftme  orgiui  urnler  n  ditlLTent  mwUfication,  and 
subaerring  a  different  spei;ial  purpa-e.  Of  the 
fame  nature  are  the  degenerated  of  iilwrtivo 
sL-ak'-like  leaves  on  the  venial  ftem;j  of  peren- 
nial herba  near  or  beneath  the  niurface  of  the 
ground,  {ind  on  Asparagus  shoot?,  and  nho  those 
scales  which  colored  i>arasitie  plunts  pro4luc6  in 
place  of  foliage  (152).  The  prinjttry  leaves  of 
Pines  art;  all  thin  and  dry  bud-sc;ile-> ;  the  nctual 
foliage  originaliiig  fi-qm  a  briiach  in  the  jvxU  of 
each  (Fig.  212). 

299.  Leuven  ai  Tendrils  are  i^ecn  in  the  jtroiicr 
Pea  trjlm  ;  where  however  only  the  exttieinity 
of  the   eommon  ])et:ole  is  transformed  in  thiifi 
manner  (Fig,  287,    289) ;  but  in   one   phuit 
of  the  kind  (Lathynis  Aphaca)  the  whole  leaf  becomes  a  iendrih 
300.  Leaves  as  Spines  occur  in  several  plants.     The  primary  leaves 

3tl5.    A  twlf  of  AmcTiao  Arbir  TlUc,  ciJblllitlnc  boUi  •wl.atukped  tod  n:iil»-«lup»d 


WUt,  V6.    A  mminer  khoot  of  tba  Dtrtwrr^,  «b«irlti(  a  lawtr  leaf  tn  Uu  normU  itiila ;  Uh 
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of  the  sKoots  of  the  coimnon  pjiirlicrry  offer  a  familfw  inslHRre 
the  kind  (Ftg.  296).     The  most  cxtniordiniiry  moditieattoa  of 
leftf  occQT^  in  the 

301.  FIy-trap»  of  Diooffa  mnsctpula,  the  Wnus's  Fly-trap  of  Noll 

Coroliiiu  (which  i;*  found  only 
in  th<?  Ticiiiitj  of  Wilming- 
ton, where  it  abounds  in 
wet  wod  sandy  bogs).    £«/^ 


^ 


leaf  of  this  most  curious  plant  l*ars  &t  its  eummit  an  App^ni- 
age  (answering,  perhaps,  to  the  proper  blade),  which  opeiis  and 
tAmU :  fiinged  with  alroag  brtatlea  or  gleader  teeth  an  it$  tnarj^n, 
it  bcare  some  reserii bianco  to  a  steel-trap,  and  operates  much  like 
one.  For  when  ojjen,  &s  it  comiaotily  ia  when  the  snn  shines, 
no  sooner  doej)  a  6j  alight  on  ita  euHkce,  and  brush,  agiun^t  any 
one  of  the  several  long  hrii^tles  that  gr»>w  there,  thtm  the  Irap 
*ud(lfnlj  closes,  often  capturing  the  intruder,  pressing  it  all  the 
harder  for  ita  strugglea,  and  eommonly  deprirlng  it  of  life.  Afler 
aU  nMrv«ment  lias  ceased  within,  the  trap  slowly  opens,  and  in  ready 
for  AQOther  capture.  Why  Ikiii  pUoit  catcher  uisectd,  we  are  unable 
to  aaj ;  and  tt;;  to  the  meclianiJsm  of  the  movement  it  !$  no  tnore  atul 
no  less  ex|)1icab!e  ihnn  tlie  much  i^lower  movements  of  ordinury 
leases  in  changing  their  poi^ition. 

TIO.  2917.    A  pluit  of  DknsBB  miU(!i|niI&,  ft&aotS  ta  ^im.    MS.  TbiM  Of  Ika  1mh1|  «* 

UHly  ttid  uatuihl  tl« ;  «»  of  tticm  opan,  tbt  gtbcn  claMd- 
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SOS.  Inefdfa  at  FitcberS,  or  tubes  open  at  llic  ,?rimmit,  represent 
another  rtiuiirkiible  form  of  leaves.  Thtse  occur  in  sfcTeral  planU 
t»f  widely  clifftrent  families.  If  we  conceive  iLe  margins  of  the 
dilated  ]ia.rt  of  the  leaf  of  Dioasea  to  curve  iiiwartlrf^  tuitil  tLr-y  meet, 

iaiitl  cohere  with  euch  other,  there  would  result  a  leaf  in  form  not 
unlike  that  of  Sarrat^eniu  purpurea,  the  common  Pitcher-phmt  or 
Sidesaddle  Flower  of  the  Northern  United  States  (Fig.  300).     So 


I 
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Uie  tube  or  pitcher  has  been  supposed  to  answer  to  the  petiole,  and 
tjie  hood  at  the  summit  to  the  blade.  And  thi»  view  is  strengthened 
l»y  a  Pitchcr-plunt  of  tlie  game  family  (Ileliamphora,  Fig.  299), 
discovcn-d  by  Mr.  Sehomburgk  in  the  moiuitJiins  of  British  GuiiUia, 
in  whieh  the  pitcher  is  not  always  completed  quite  to  the  summit, 
f^jid  the  hood  is  represented  by  a  small  concave  terminal  appendage. 
Xn  the  curious  Nfipnnthes  (Fig.  301),  the  petiole  is  fir?t  dilated  into 
4  kind  of  laniinji,  (hun  contracted  into  a  tendril,  and  Jfinally  dilated 
into  a  pitcher,  CDntainirsg  fluid  secreted  by  the  [ilant  itself;  the  orifice 
IjHing  jfcccuratidy  closed  by  a  hd,  which  from  iiniiloiiry  was  siijiposed  to 
^represent  the  real  blade  of  the  leaf.  The  study  of  the  development, 
lunwever  (recently  made  by  Dr.  Hooker),  doei  not  confitm  this 
Hypothesis.  The  whole  pitcher  of  Neponihed  h  only  an  aiiom- 
^ous  appemliiffG  of  the  tendril-like  protongation  of  the  midrib  of  the 
x^etil  blade  of  the  leaC  A  new  Pitcher-plant  of  the  Sarracenia  family 
(tlie  Dwlingtonia),  discovered  by  Mr.  Brackenridge  in  Caliibmia, 


WVO.  3M.    Pllebcini  or  neUnrDphDn;  900,  at  Snmwnit  paT]>dn»;   301,  of  Npp^titlHii. 
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has  recently  been  made  known  by  Dr.  Torrey.  In  ihh  the  enlargec 
summit  of  the  tube  is  strongly  arched  like  a  hood  (as  in  SarraoeDH 
psittacina  of  the  Southern  States),  and  is  abruptly  terminated  by  i 
singular  two-lobed  foliaceous  appendage,  resembUng  the  forked  tai 
of  a  fish. 

308.  The  Petiole,  or  Leafttalk,  is  usually  either  round,  or  half-cylin- 
drical and  channelled  on  the  upper  side.  But  in  the  Aspen,  it  it 
strongly  flattened  at  right  angles  with  the  blade,  so  tliat  the  slightest 
breath  of  air  puts  the  leaves  in  motion.  It  is  not  unfreqoentlj  fur^ 
nished  with  a  leaf-like  border,  or  ring ;  which,  in  the  Sweet  Pea  <A 
the  gardens,  extends  downward  along  the  stem,  on  which  the  leaves 
are  then  said  to  be  decurrent;  or  the  stalk  or  stem  thus  bordered 
is  said  to  be  alaie  or  winged.  In  many  Umbelliferous  plants,  the 
petiole  is  dilated  below  into  a  broad  and  membranaceous  inflated 
sheath;  and  in  a  great  number  of  Endogenous  plants  the  petiok 
consists  of  a  sheath,  embracing  the  stem,  which  in  Grasses  is  fbr- 
nished  at  the  summit  with  a  membranous  appendage,  in  some  sort 
equivalent  to  the  stipules,  called  the  Hgtile  (Fig.  237).  The  woody 
and  vascular  tissue  runs  lengthwise  through  the  petiole,  iq  the  form 
usually  of  a  definite  number  of  parallel  threads,  to  be  ramified  in  the 
blade.  The  ends  of  these  threads  are  apparent  on  the  base  of  the 
leafstalk  when  it  falls  ofF,  and  on  the  scar  left  on  the  steni,  as  so 
many  round  dots  (Fig.  153,  b),  of  a  uniform  number  and  arrange- 
ment in  each  species. 

304.  Pbyllodia  (Fig.  302,  303).  Occasionally  the  whole  pe&dt 
dilates  into  a  kind  of  blade,  traversed  by  ribs,  mostly  of  the  pandld- 
veined  kind.  In  these  cases  the  proper  blade  of  the  leaf  commonly 
disappears ;  this  substitute,  called  a  PhyUodium  (meaning  a  leaf-like 
body),  taking  its  place.  These  pbyllodia  constitute  the  whole  ioliiige 
of  the  numerous  Australian  Acacias.  Here  they  are  at  once  d»- 
tinguished  from  leaves  with  a  true  blade  by  being  entire  and  paianel* 
veined ;  while  their  proper  leaves  (of  which  the  earlier  ones  uni- 
formly appear  in  germination,  and  also  later  ones  in  casual  instances) 
are  compound  and  netted-veined.  They  are  also  to  be  recognized  \ij 
their  uniformly  vertical  position,  presenting  their  margins  instead  of 
their  surfaces  to  the  earth  and  sky ;  and  they  sometimes  bear  a  tnw 
compound  lamina  at  the  ^pex,  as  in  Fig.  303. 

305.  Stipales  (259,  Fig.  229)  are  kteral  appendages  of  leaves, 
usually  appearing  as  small  foliaceous  bodies,  one  on  each  side  of  the 
base  of  the  petiole.    They  are  not  foimd  at  all  in  a  great  number  of 
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plants ;  but  their  presence  or  absence  is  usually  uniform  throughout 
kA  natural  order.     Stipules  a-sumc  n  great  variety  of  foiiJis  aiialogoua 
lUuse  of  tiic  bliule.     Like  it  they  axe  sometimes  membraru^cooiis 
•  acalolike,  n»d  sometimes  translbrmed  into  spines,  a-^  in  rhe  Lo<'tist- 

tree,,    &e.      Tlu^j    are    sometimes    present    on    developing    j^lioots 

only  J  as  m  the  Beet-h,  the  Fig,  and  the  Magnolia  (Fig,  155,  156), 

where  they  fonn  the  covering  of  the  buds,  but  fall  away  aa  the 

leaves  expand.     They  have  a  strong 

tendency  to  cohere  with  each  other,  or 

with  the  bftse  <if  the  petjple.    Thus,  in 

tbe  ClovtT  (Fij:;.  1104),  tlic  StmwlH  rn-j 

and  the  Ro.-e  {Fi;;.  231),  a  t^tipule  ad- 
here* to  each  side  of  the  hitse  of  the 

petiole  ;  in  the  Plnne-tn^e^  the  two  ar« 

free  frx>m  tlio  petiohi,  but  cohere  by 

their  outer  margins,  so  as  to  form  un 

apimi'eritly  single  stipule  opposite  the 

leaf.     In  otliec  ea,.es,  both  margins  :  re 

uniied, '^brmtitg  a  theiith  around  the 

Stem,  jiis*t  at.M>vu   llie  leaf:  these  fli'C 
Fteillcd    inirajolimrotis    stipules ;     and 

when  merabranaet'ous,  ad  in  Polygo- 
num (Fij!.  3UJ),  ihey  Imve  been  termed 

ochi'ea:.     ^\"hen   opposite  leaves  Liive 

i^lipll)i-.-s,  thc}'  itjuully  occupy  the  espaee 

K'tween  the  pfjlioh.'s  on  each  side,  and 
pJW'e  termed  intei-pdiolar^    The  stipules 

of  each  leaf  (one  on  cacli  side),  being 

tlius  pSuccd  in  coniact,  frequently  unite  3m  aos 

*  «o  (1^  to  foim  !i.pparently  but  a  single  piir  of  stipules  for  each  ]uiir 

of  kavci!  ;    instances   of  which  are   very  couunon   in   tlie  order 

Rubuice^. 

S()(j.  Leaves  finrnished  with  stipules  are  said  to  be  ttipulate :  when 

destitute  of  them,  exsiipulate.     The  leafleu  of  com]xmtid  leaver  are 

¥iinietiiiuw   provided  with  small  slipuled  (termed  stlpt'lleit)  of  tla'ir 

own,  ad  in  the  Etiun  (Fig.  28C) ;  when  they  i3^  said  to  be  stipdlate. 

TtO  804.    A  kkf  ot  Red  Clorer,  w)t]i  Id  Vbnm  tnfleti  at  tin  ninunlt  ef  tbt  iMfitalk,  to 
r.ubkh  M  the  bofm  tin  ttjji^ulei  (M)  ue  hlttemit,  One  on  tfitUt  tlJo. 

rtQ.  Vlu-    Pari  of  ■  ktJ  ot  PolfiOEium  orieijfJe,  vUti  ItJ  lUpulM  va^hmi  \»\o  «  *iu»tfa 
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Sect.  HL     The  Duratiox  of  Leaves,  Ain>  the  Genkral 
Action  of  Foliage. 

307.  Leaves  last  onlj  for  a  limited  period,  and  are  thrown  cS^ 
or  else  perii>h  and  decaj  od  the  stem,  after  having  fulfilled  thdr 
office  for  a  certain  time. 

308.  Daration  of  LraTO.  In  view  of  their  duration,  leaves  are 
called  fugacious,  when  thej  fall  off  soon  after  their  appearanoe ; 
deeiduouM,  when  they  last  only  for  a  sin^e  season ;  and  pernit' 
ent,  when  they  remain,  throagfa  the  cold  season,  or  other  interval 
during  which  vegetation  is  interrupted,  and  until  after  the  appear^ 
ance  of  new  leaves,  so  that  the  stem  is  never  leafless ;  as  in  .Ever- 
jfreens. 

809.  Leaves  last  onlj  for  a  single  year  in  many  Evergreens,  as 
well  as  in  de<-iduons-leaved  plants  ;  the  old  leaves  falling  soon  after 
thoiie  of  the  ensuing  season  ore  expanded,  or,  if  they  remain  longer, 
ceasing  to  bear  any  active  part  in  the  econcHny  of  the  v^etable, 
and  soon  losing  their  vitality  altogether.  In  Pines  and  Firs,  how- 
ever, although  there  is  an  annual  fidl  of  leaves  either  in  autumn  or 
spring,  ydt  these  were  the  produce  of  some  season  earlier  than  the 
last ;  and  the  branches  are  continually  clothed  with  the  foHage  of 
fix)m  two  to  five,  or  even  eigbt  or  ten,  successive  years.  On  the 
other  hand,  it  is  seldom  that  all  the  leaves  of  an  herb  endure 
through  the  whole  growing  season,  the  earlier  foliage  near  the  base 
of  the  stem  perishing  while  fresh  leaves  are  still  appearing  above. 
In  our  deciduous  trees  and  shrubs,  however,  the  leaves  of  the 
season  are  mostly  developed  within  a  short  period,  and  they  all 
perish  nearly  at  the  same  time.  They  are  not  destroyed  by  froet, 
as  is  commonly  supposed;  for  t^iey  begin  to  languish,  and  oAeir 
assume  their  autumnal  tints  (as  happens  with  the  Bed  Mi^iIe 
especially),  or  even  fall,  before  the  earlier  frosts ;  and  when  vernal 
vegetation  is  destroyed  by  frost,  the  leaves  blacken  and  wither,  bat 
do  not  fall  off  entire,  as  they  do  in  autiuim.  Some  leaves  are  east 
off,  indeed,  wiiile  tlieir  tissues  have  by  no  means  lost  their  vital> 
ity.  Death  is  often  rather  a  con^^equence  than  the  cause  of  the 
fkll.  Others  die  and  decay  on  tlie  stem  without  falling,  as  in 
Palms  and  most  Endogens.  In  some  cases  many  of  the  dead 
leaves  hang  on  the  branches  through  the  winter,  as  in  the  Beech, 
falling  only  when  the  new  buds  expand,  the  following  spring.     We 
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must  therefore  distinguish  beh\'een  the  death  and  the  full  of  the 
le«f. 

310.  The  FaU  of  UlC  kaf  is  owing  lo  an  organic  separation,  through 
an  arficulalionf  or  joint,  which  fornix  bt'twetm  the  base  of  the 
petiole  and  the  surfiice  of  the  stem  on  wliitih  k  rests.  The  forma- 
tion of  the  articulatioii  is  a  vital  prot'Oft:*,  a  kind  of  disiiitegfMtion  of 
a  Iransver^o  Inynr  of  cells,  which  cuts  off  the  petiole  hy  a  ri'gtilap 
linc^  in  a  perfectly  uniform  mjuiner  in  each  spet-ies,  leaving  a  clean 
6car  at  the  Insertion  (Fig.  153,  155).  The  polntion  of  continuitj" 
begina  in  the  epidermis,  where  a  fiiint  line  mark:?  the  ]yo?^ltion  of  the 
future  joint  while  the  leaf  ia  stiVL  j'oung  and  vigorous :  Inter,  the 
line  of  demarcation  becomes  well  marked,  intemallj'  as  well  m  eX' 
tt'rnally  ;  the  disintegruting  process  advam-es  from  without  inwards, 
until  it  reaches  the  woody  bundles  ;  and  the  side  next  the  t^tein, 
which  is  to  form  the  surface  of  the  ecar,  has  a  layer  of  cells  con- 
deosed  into  what  appenrg  like  a  prolongation  of  the  epidermis,  &o 
dutr  when  the  leaf  separates,  **the  tree  does  not  sufler  from  the 
effects  of  an  op«^n  wound."  "  Tlie  provision  for  the  separation  being 
otit'e  eoinplet*ii  '^  requires  littJe  to  effect  it ;  a  desiccation  of  one  aide- 
of  the  leafstalk,  Ly  eaiL-iing  an  eflToii;  of  torsion,  will  readily  break 
ibroagh  the  small  remaind  of  the  fibi'0-va£eular  bundles  ;  or  the  in- 
creased size  of  the  coming  kyif-bud  will  ?nap  them  j  or,  if  these 
causes  are  not  in  optirulion,  a  giiHt  of  wind,  a  heavy  shower,  or  even 
the  simple  weight  of  the  lamina,  will  be  enough  to  disrupt  the  smnll 
eomiections  and  send  the  suicidal  member  to  its  grave.  Such  is  the 
hutury  of  the  fall  of  the  leaf.  We  Lave  found  that  it  u  not  an  ac- 
cidental occurrence,  arising  simply  from  ihe  vicissitudes  of  tempera' 
ttire  and  the  like,  but  a  regular  and  vitid  process,  which  commenoea 
with  the  first  formation  of  I  he  organ,  and  is  completed  only  when 
Uiat  h  no  longer  useful ;  and  we  cannot  help  admiring  the  wotider- 
fiil  ptovii-ian  that  heab  the  wound  even  before  it  is  absolutely  made, 
snd  affords  a  covering  from  atmospheric  changes  before  ihe  part  con 
be  sabjected  to  them."  *  Leavejs  fall  by  an  articuUition  in  most 
Kxogenou:;  plants,  where  the  insertion  usually  occupies  only  a 
modemte  part  of  the  circumference  of  the  stem,  and  e'^petially  in 
thcee  with  woody  st(^ms  which  continue  to  increase  in  diameter. 
When  they  are  not  cast  off  in  autumn,  therefore,  tho  diiintption 
ine^tablj  take:}  place  the  next  spring,  or  whenever  tlie  clrcurafer- 
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ence  furtlior  enlnrges.  But  in  most  Endogenous  plants,  where  the 
leaves  are  scarcely,  if  at  all,  articulated  wkh  the  stem,  which  in- 
creases little  in  diameter  8ub.*equent  to  its  early  growth,  they  are 
not  thro^^'n  off*,  bat  simply  withar  and  decay ;  their  dead  bases  or 
petioles  being  oflen  persistent  for  a  long  time. 

311.  The  Death  of  Ihe  Leaf,  however,  in  these  and  other  cases,  is 
still  to  be  explained.  Why  have  leaves  such  a  temporary  exist- 
ence ?  Why  in  ordinary  cases  do  they  last  only  for  a  single  year, 
or  a  single  summer  ?  An  answer  to  this  question  is  to  be  found 
in  the  anatomical  structure  of  the  leaf,  and  the  nature  and  amount 
of  the  fluid  which  it  receives  and  exhales.  The  water  continually 
absorbed  by  the  roots  dissolves,  as  it  percolates  the  soil,  a  small 
portion  of  earthy  matter.  In  limestone  districts  especially,  it  takes 
up  a  sensible  quantity  of  carbonate  and  sulphate  of  lime,  and  be- 
comes hard.  It  likewise  dissolves  a  smaller  proportion  of  silex, 
magnesia,  potash,  &c*  A  part  of  this  mineral  matter  (44,  93)  is  at 
once  deposited  in  the  woody,  tissue  of  the  stem  ;  but  a  larger  por^ 
tion  is  carried  into  the  leaves,  where,  as  the  water  is  exhaled 
pure,  all  this  earthy  substance,  not  being  volatile,  must  be  left  be- 
hind to  incmst  the  delicate  cells  of  the  parenchyma,  much  as  the 
vessels  in  which  water  is  boiled  for  culinary  purposes  are  in  time 
incrusted  vrith  an  earthy  deposit.  This  earthy  incrustation,  in  con- 
nection with  the  deposition  of  organic  solidified  matter,  must  grad- 
ually choke  the  tissue  of  the  leaf,  and  finally  unfit  it  for  the  per- 
formance of  its  ofiices.  Hence  the  fresh  leaves  most  actively  fulfil 
their  functions  in  spring  and  early  summer ;  but  languish  towards 
autumn,  and  erelong  inevitably  perish.  Hence,  although  the  roots 
and  branches  may  be  permanent,  the  necessity  that  the  leaves 
should  be  annually  renewed.  But  the  former  are,  in  fact,  annually 
renewed  likewise ;  and  life  abandons  the  annual  layers  of  wood  and 
bark  almost  as  soon 'as  it  does  the  leaves  they  supply  (224,  231), 
and  for  similar  reasons ;  although  their  situation  is  such  that  they 
become  pjirt  of  a  permanent  structure,  and  serve  to  amvey  the  sap, 
even  when  no  longer  endowed  with  vitality. 

312.  The  general  correctness  of  this  view  may  be  tested  by  direct 
microscopical  observation.  In  Fig.  223, 224,  some  superficial  paren- 
chyma thus  obstructed  by  long  use  is  represented;  and  similar 
illustrations  may  be  obtained  from  ordinary  leaves.  That  this 
deposit  consists  in  great  part  of  earthy  matter,  is  shown  by  care- 
fully burning  away  the  organic  materials  of  an  autamnal  leaf  ovor 
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a  lump,  and  examining  the  ashes  by  the  microscope ;  which  will  be 
fovmii  vi-ry  pcrfet-tly  lo  cxliibit  tlie  form  of  the  celk.  Tlitii  iv-hes 
twFiidi  rtrmain  wUenakafor  other  vegi-table  6uh.stant'e  is  burnr*! 
in,  the  open  air,  represent  the  earthy  materials  wliich  it  lin«  Rcca- 
muluiod.  A  voraal  leaf  letivos  oiily  a  f^miill  quantity  of  ashes  ;  an 
flLilumniil  k'fif  j'ieUls  ft  very  large  [iroportlon,  —  Cmm  d'n  lo  thirty 
tiaxi.rs  as  much  m  the  wood  of  the  same  ppecies ;  althoug^ii  the  leaves 
ooritjijn,  the  (Tepo,<?St  of  a  single  season  only,  while  the  heuit-wooil  is 
lc>Ci.c]etl  with  tlie  jiceiunulations  of  puccc.««ive  yviir^* 

S13.  Eihalnlioii  from  Die  Leares.  The  quamitj  of  wat^r  exhaled 
from  the  leaves  during  active  vegetation  h  very  j^reaL  Lv  one  of 
thfc^  well-knowTi  experiments'  of  Hftles,  (I  Sunflower  three  anti  a  hitlf 
fe^t  high,  with  ft  gui'faee  of  5,6  IG  square  inches  ex]iosed  to  I  lie  air, 
TWL&  fomidto  iierspire  at  the  rate  of  twenty  to  thirty  ounce.^  avoirda- 
I*«»i-s  every  iwehe  liour*,  or  seventeen  times  more  than  a  mim.  A 
Vijae,  with  (weh  c  ."quare  feet  of  foliage,  exhaled  at  the  rate  of  five 
or-  SIX  oiince;!i  a  d;iy  ;  and  a.  seedling  Apple-tree,  witli  eleven  sfjuare 
fes"«2^t  of  foliiigfi  lost  nine  ounces  a  day.  Tlie  amount  varies  with  llie 
d^S;^5ree  of  wunnfh  and  drjne-sti  of  the  air,  and  of  expc-^ure  U>  light; 
■Klk«J  i^  also  vei'y  diiferent  iti  different  sjiecie-i,  some  exhaling  more 
cc»f:sio(]$ly  even  (luin  the  Smiflower.  But  when  we  consider  the  va:5t 
I»^  *r-^piring  s-urfat'e  presented  by  a  large  tree  in  full  leaf,  it  i^;  evident 
•t»**,l  the  quantity  of  watery  vajior  it  exlialea  must  1)C  immense, 
T"l»J»  exhalation  is  de(>endent  on  the  capacity  of  the  atr  for  moi^^ture 
at  the  time,  and  u[>o»  the  preisenee  of  the  sun  ;  oAon  it  in  scai-cely 
p«^  ^-ceptibie  during  (he  nrgiiL  The  Sunflower,  in  the  experiment  of 
lCs«_1«9,  lost  only  three  ounces  in  a  warm,  dry  night,  axtd  underwent 

Iiw^  *liininulinn  during  a  dewy  night. 
Si  1.  Kiie  of  Ibe  8ftp.  Now  this  exhalation  by  the  leaves  requires 
•  <^<>rpes[)onding  absorption  by  the  rootB.  The  one  is  the  mea>i;nre 
<Jt  tiife  other.  If  the  leaves  exhale  more  in  n  gii-^n  time  tlian  the 
^*'****'jt  can  re.-^lore  hy  absorption  from  the  wiil,  the  foliage  droopH  ; 
(.a-s     tvq  gpp  j„  Q  Ijqj  gj,(j  (|j.j,  gummer  aftcnKX)ii,  when  the  dniin  by 

**h*  dried  Ii5*tcs  of  the  Elm  contain  more  than  eleven  per  cent  of  ashw, 

1^1 '*^   the  wcKxl  Kintnlns  less  tluin  two  j«r  cent ;   tlio-to  of  tho  Willow,  more 

*•   eight  per  «:f)(,  wliiie  the  wood  has  oiiiy  0  45 ;  iliusc  of  the  IJtioch,  6.fi9, 

.^^  '^■Ofld  only  0,36;  those  of  the  (Enropcan)  Oak,  +.05,  the  wood  qiilj  0.21  j 

f"**^  <rf  Iho  Pitch-Pini\  3.15,  the  wood  only  0.25  per  wnt,    Henco  the  d«aiyiiig 

_*iB«  in  oar  ftire«tfl  rc^wrcn  to  tlic  eoil  a  Iivrgo  proportion  of  the  iaorgiDic 

which  the  troM  from  year  lo  yenr  take  froin  it. 
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exhalation  is  very  great,  while  a  further  supply  of  moisture  can 
hanlly  be  extorted  from  the  parched  soil ;  —  as  we  obserx'e  also  in 
•a  leafy  plant  newly  transplanted,  where  the  injured  rootlets  are  not 
immediately  in  a  fit  condition  for  ab.soq)tion.  Ordinarily,  how- 
ever,  exhalation  by  the  leaves  and  absorption  by  the  roots  are  in 
direct  ratio  to  each  other,  and  the  loss  sustained  by  the  leaves  is 
immediately  restored  (by  endosmo.sis,  40)  through  the  ascent  of  the 
sap  from  the  bnmches,  the  latter  being  constantly  supplied  by  the 
stem ;  so  that,  during  active  vegetation,  the  sap  ascends  irom  the 
remotest  rootlets  to  the  highest  leaves,  at  a  rate  corresponding  to 
the  amount  of  exhalation.  The  action  of  the  leaves  is,  therefore, 
the  principal  mechanicsd  cause  of  the  ascent  of  the  sap.  Tbii  is 
well  ilhi>ti'atcd  when  a  graft  has  a  different  time  of  leafing  from 
that  of  the  stock  upon  which  it  is  made  to  grow,  the  graft  wholly 
regulating  the  season  or  temperature  at  which  the  sap  is  put  in 
motion,  and  controlling  the  habits  of  the  ori^al  stock.  Also  by 
introducing  the  branches  of  a  tree  into  a  conservatory  during 
winter ;  when,  a.s  their  buds  expand,  the  sap  in  the  trunk  withoot 
is  set  unseasonably  into  motion  to  supply  the  demand. 

815.  During  the  summer's  vegetation,  while  the  sap  is  consumed 
or  exhaled  almost  as  fast  as  it  enters  the  plant,  no  considerable  ao> 
cumulation  can-  take  place :  but  in  autumn,  when  the  leaves  perish, 
the  rootlets,  buried  in  the  soil  beyond  the  influence  of  the  oold, 
which  checks  all  vegetation  above  ground,  continue  for  a  time  slowlj 
to  absorb  the  fluid  presented  to  them.  Thus  the  trunks  of  many 
trees  are  at  this  season  gorged  with  sap,  which  will  flow  from  ii^ 
cisions  made  into  the  wood.  This  sap  undergoes  a  gradual  change 
during  the  winter,  and  deposits  its  solid  matter  in  tlie  cells  of  the 
wood.  The  absorption  recommences  in  the  spring,  before  new 
leaves  are  expanded  to  consume  the  fluid ;  chemical  changes  take 
place ;  the  soluble  matters  in  the  tissue  of  the  stem  are  redissolved, 
and  the  trunk  is  consequently  again  gorged  with  sap,  which  will 
flow,  or  Need,  when  wounded.  But  when  the  leaves  resume  their 
functions,  or  when  flowers  are  developed  before  the  leaves  appear, 
as  in  many  forest-trees,  this  stock  of  rich  sap  is  rapidly  consumed, 
and  the  sap  will  no  longer  flow  from  an  incision.  It  is  not,  there- 
fore, at  the  period  when  the  trunk  is  most  gorged  with  sap,  in  spring 
and  autumn,  but  when  least  so,  during  summer,  that  the  sap  is  prdb> 
ably  most  rapidly  ascending. 
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CHAPTER     VI. 


OP  THE   FOOD    AND  KUTHITION   OF   PLANTS. 


Sect.  I.    Thk  Geskral  pHirsioLOr.r  of  VKOKTAxrON. 


I 
I 


SI 6.  TnK  Organs  of  Vegetation  or  Niitrttion  (those  by  wliich 
plants  gi"ow  Hiid  fomi  tlicir  vjirlous  prodnrt.s)  luxvjng  now  bec-in  con- 
sidi^red,  Iwth  u»  to  their  structure  and  to  some  uxtpnt  us  to  their 
action,  we  are  prepared  to  take  a  comprehensive  survey  of  the 
gescrnl  iv^^nits  of  vegetation  ;  to  inquire  into  the  elementnry  eora- 
poeltion  of  pliint-4,  the  nature  of  the  foml  hy  which  they  are  iiour- 
Ished)  (he  sources  from  which  this  food  is  derived,  and  ihc  ti-Ansfbl^ 
inations  it  imdergoes  in  their  system.  It  is  in  vt'getn!>le  digcs-tion, 
or,  to  use  a  Iwttcr  temi,  in  aisimt'lalioTi,  that  the  essential  nature  of 
vegetation  is  to  lie  sought,  since  it  is  in  this  process  alone  that  min- 
enJ,  unorganrzptl  matter  in  eonrertcd  into  the  tissue  of  plants  and 
Other  fannA  of  organized  matter  (1,  12- IG).  From  this  point  of 
%Hew,  therefore,  the  reeiproeal  relations  and  influences  of  the  min- 
eral^ re^elable,  and  animal  kingdoms  may  Iw  most  advantageously 
oontcmplate<l,  and  the  olfice  of  plant-i  in  the  general  economy  of  iivd 
world  best  imderstood.  This  portion  of  general  physiology  is  inti- 
mately rotineeled  wltli  chemistry,  and  some  knowledge  of  (hat  fwi- 
enee  i*  reijui-ite  for  understanding  if.  Wb  are  here  re-strieted  to 
the  bare  .>it.itement  of  the  lending  facts  M'hieh  are  tlnnight  to  be 
estabttttherl,  and  the  more  im|K)rtanl  deductions  which  may  be  drawn 
from  them. 

317.  TVliile  the  organs  of  vegetation  have  l>een  considered  ann- 
lumically  and  morphologically,  or  in  view  of  their  stiucturc  and 
ilevelo|irafUl,  still  the  leading  points  of  their  phydiotogy,  or  connected 
aetion  In  the  life  and  growth  of  the  plant,  have  from  time  to  time 
tiecii  explained  or  a.«*umcd. 

31E.  Tlie  functions  of  nutrition,  which,  in  the  Itighcr  aniraalSf 
cwnpriine  r  variety  of  di^tiiiet  processes,  are  r(!<lueetl  to  tlic  greatest 
degree  of  simjilicity  in  vegetable!?.  ImhiUtimi^  asfimiiation,  and 
ffrewth  t>sentitilly  indude  the  wfiolc. 

310.  Plrtnts  al>:^orb  their  food,  entirely  in  a  liquid  or  gaseous  form, 
by  imMbiti(Hi^  according  (o  the  law  cf  etido^mo'i!*  (40),  through  the 


178  THE  rOOD  XND   NUTRITION   OF  PLANTS. 

tvalls  of  the  cells  that  form  the  surface,  principally  those  of  the 
newest  roots  and  their  fibrils  (133).  The  fluid  absorbed  by  the 
rooL>!,  mingled  in  the  cells  with  some  previou.<iIy  assimilated  matter 
they  contain  in  solution  (26,  79),  is  diffused  by  exosmosis  and  endos- 
mosis  from  cell  to  cell,  rising  principally  in  the  wood  (224,  230)  ; 
and  is  attracted  into  the  leaves  (or  to  other  parts  of  the  surface  of 
the  plant  exposed  to  the  air  and  light)  by  the  exhalation  which 
takes  place  from  them  (314),  and  the  consequent  inspissation  of  the 
sap.  Here,  exposed  to  the  light  of  the  sun,  the  crude  sap  is  assimi- 
lated, or  converted  into  organizable  matter  (79)  ;  and,  thus  prepared 
to  form  vegetable  tissue  or  any  organic  product,  the  elaborated  fluid 
is  attracted  into  growing  parts  by  endofmosis,  in  consequence  of  its 
consumption  and  condensation  there,  or  is  diffused  through  the  newer 
tissues.  There  is  no  movement  in  plants  of  the  nature  of  the  cir- 
culation in  animals.  Even  in  the  so-called  vessels  bf  the  latex 
there  is  merely  a  mechanical  flow  from  the  turgid  tubes  towards  the 
place  where  the  liquid  is  escaping  when  wounded,  or  from  a  part 
placed  under  increased  pressure  (63).  The  only  circulation,  or 
directly  vital  movement  of  fluid,  in  vegetable  tissue,  is  the  cyclosis, 
or  the  system  of  currents  in  the  layer  of  protoplasm  in  young  and 
active  ceils  (36)  :  this  movement  is  confined  to  the  individual  cell, 
and  can  have  no  influence  in  the  transference  of  the  sap  from  cell 
to  cell.  Respiration  is  likewise  a  function  of  animals  alone.  What 
is  generally  so  called  in  vegetables  is  connected  with  assimilation, 
and  is  of  entirely  different  physiological  significance,  as  will  pres- 
ently be  shown.  None  of  the  secretions  of  plants  appear,  like 
many  of  those  of  animals,  to  play  any  part,  at  least  any  essential 
part,  in  nutrition.  Many,  if  not  all  of  them,  are  purely  chemical 
transformations  of  the  general  assimilated  products  of  plants,  —  are 
excretions  rather  than  secretions  (88  -  90). 

320.  The  a]>propriation  of  assimilated  matter  in  vegetable  growth, 
and  the  production  and  multiplication  of  oeUs,  which  make  up  the 
fabric  of  the  plant,  have  ah-eady  been  treated  of  (25-84).  We 
have  now  mainly  to  consider  what  the  food  of  plants  is,  whence  it  is 
derived,  and  how  it  is  elaborated. 
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Sect,  IT.    The  Food  ant>  the  EtEHEMTAitr  CoMfosiiroK 
or  Plants. 


'821,  The  Food  ami  the  demfntmy  compoaiUon  of  planLi  stand 
in  a  nt'Cc-^sarj-  relntion  to  e&di  otiier-  Since  it  is  not  to  Ijc  5ii|>- 
poretl  that  plants  possess  the  power  of  creating  any  s&nple  element, 
wliotL'Vfr  I  hey  consiist  of  must  have  been  (ierivcal  from  witkout. 
Their  rompositt'on  indicates  thc'tr  food,  iind  it'ce  rersu.  If  tve  have 
learned  (lie  chemical  compo^ilion  of  a  vegetyble,  aiid  also  what  it 
pTes  iKick  to  the  soil  tmd  tlic  air,  wc  know  conaequenlly  \rhiit  it 
must  have  derived  from  without,  that  is,  itfi  food.  Or,  if  we  have 
iifcertaincd  what  tlie  phmt  takes  from  (lie  aoil  and  air,  and  what  it 
returns  to  them,  we  have  learned  it*  chemical  compoaitjon,  jtamely, 
the  difference  between  these  two.  And  when  we  comparB  the  na- 
ture and  condition  of  th*;  nuiteriali  which  the  plant  takes  from  the 
mil  nnd  tlie  air  with  what  it  gives  batk  to  tSiem,  we  may  form  a 
correct  notion  of  the  influence  of  vegetation  upon  the  mineral  king- 
<lom.  By  considering  the  material:^  of  which  plants  are  composed, 
we  nmy  learn  what  their  food  must  necessarily  contain. 

322,  The  ConsUtatnU  of  Plants  are  of  two  kinds  j  the  <nir%  or  i»- 
ov^MiV,  and  thi^  orguntc.  It  has  Ixicn  slated  (93)  that  varions 
eartliy  matterp,  dbiwlved  hy  the  water  which  the  roots  ahsorb,  are 
drawn  into  the  plant,  and  at  length  deposited  in  the  wood,  leaves, 
Ac.  These  form  the  ashes  wliich  are  left  on  burning  a  leaf  or  a 
piece  of  wood.  Although  these  mineriil  matters  are  often  turned 
to  account  by  the  plant,  and  £omc  of  them  are  necessary  in  the 
format iun  of  ci?rtain  prodticls,  (as  the  ailex  which  givei  needful 
firmness  to  the  stalk  of  ^\'lieat,  and  llie  phospliatcfi  wliich  an?  fotmd 
in  the  grain,)  yet  none  of  them  arc  c^scnlitd  to  simple  vegetal  ion, 
'^rblch  may,  to  a  oerUun  extent,  proee<«I  without  them.  Tiic?e 
atMIterill]f^  the  presence  of  which  is  in  Fotne  &oi-t  flceidentai,  ahhotigh 
"Skjif  certain  pur{>Oi;es  essential,  are  distinguished  as  the  earthy,  or 
9mnfraf,  or  inorgnnt'c  rvnsdUifnf*  of  phint?.  This  cIa'.->  may 
^je  left  entirely  out  of  view  for  tbe  preisenU  But  the  anulv;:!*  of 
^Kny  newly  fonned  vegetable  tid»iic,  or  of  any  jiart  of  the  plant, 
^iocji  a«  a  pietfj  of  wotwl,  after  the  incnistinj^  mineral  matter  law 
"'fcjeen  diemicnlly  removed,  invariably  yields  hut  llirce  or  four  ele- 
:XDjent<t.  These,  which  are  indispensable  tn  vegetation,  and  make 
ijiea;>t  from  eighty-ejght  to  ninety-nine  pe.r  eeiii  of  every  vege- 
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ta*'>v«  «zbrsaBi*e.  are  ?»nKi2  dw  a/iwrW,  arymte  eomstftvents  of 
pTa-Tt*.  TSey-  ar?  CsrS?a.  Hjdn>s?n.  Oxygen,  and  Nitrogen  (10^ 
27j.  1^4  profxr  T^^ecable  xmecare.  that  is  the  tissue  itadt, 
cnnsisti  ot*  ooN*  three  ot*  the<e  nmtents.  namely,  carbon,  hydrogen, 
and  cxysfB :  vhi^  th«  ftorth.  uiuogen,  it  an  es^^ential  constituent 
oTthe  prxopt»<m.  wU^i  pbtys  <o  impoTtant  a  part  in  the  formation 
of  the  eeQs  ard  c*  an  eliment  of  one  d!a»  of  vegetable  products. 

3f  3.  Tk  lisnie  rmtilKBtL  Hies^e  four  element8  must  be  fur- 
nished by  the  f-yod  upon  vhich  the  TegetaUe  lives ;  —  they  most 
be  drawn  from  the  «o3  and  the  air ;  jn  some  cases  doubtless,  from 
the  latter  ?'?un.'e.  as  in  E{Kphyxes,  or  Air-plants  (149),  but  gener- 
ally and  principally  by  abi^orptioa  tlaoogh  the  roots.  The  p1ant*« 
nourishment  i«  vhoOy  n*cetvt>d  either  in  the  gaseous  or  the  liquid 
form ;  for  the  knves  can  imbibe  air  or  vapor  only,  and  the  roots  an 
incapable  of  takii^  in  partides  of  tirfid  matter,  however  minateljr  di- 
vided (40,  133). 

324.  In  whatever  mode  imbibed,  evidently  the  main  vehicle  of 
the  plant's  nourishment  is  nftr,  which  as  a  liquid  or  as  vapor  is 
e(mtinually  in  contact  with  its  roots,  and  in  the  state  of  vapor  alwayi 
surrounds  its  leaves^  We  have  seen  how  copiously  water  is  taken 
vp  by  the  growing  plant,  and  have  formed  some  general  idea  of  its 
amount  by  the  quantity  that  is  exhaled  unconsumed  by  the  leaves 
(313).  But  pure  water,  althdbgfa  indispensable,  is  insufficient  for 
the  nourishment  of  plants.  It  consists  of  oxygen  and  hydrogen ; 
and  therefore  may  fnmi?h,  and  doubtless  does  principally  fu^uBl^ 
these  two  essential  elements  oi  the  vegetable  structure.  But  it  cuk- 
not  supply  what  it  does  not  itself  contain,  namely,  the  carixm  and 
nitrogen  which  the  plant  also  requires. 

825.  Tet  the  question  aris^es,  whether  the  water  which  the  plant 
actually  imbibes  contains  in  fact  a  quantity  of  these  remaining 
elements.  Though  pure  water  cannot,  may  not  retin-itater  supply 
the  needful  carbon  and  nitrogen  ?  It  is  evident  that,  if  the  water 
which  in  such  large  quantities  rises  through  the  plant,  and  is  ex- 
baled  from  its  leaves,  contain  even  a  very  minute  quantity  <^  these 
ingredients,  in  such  a  form  that  they  may  be  detained  when  the 
superfluous  water  is  exhaled,  this  might  fumi.«h  the  nhole  organic 
food  of  the  vegetable ;  since  the  plant  may  condense  and  accwniH 
hte  the  carbon  and  nitrogen,  just  as  the  extremely  minute  quantity 
of  earthy  matter  which  the  water  contains  is  in  time  largely  : 
mulated  in  the  leaves  and  wood. 
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326.  As  respects  tlie  nitrogen,  nearly  seveniy-nmo  per  cent  ot 
ihe  atmosphere  oons'ists  of  thii>  gas  in  an  uneomblned  or  ftve.  gtate^ 
tJtat  hi,  merely  mingled  with  oxygen.  And,  being  soluble  to  some 
exteot  in  water^  every  rain-drop  that  falb  through  the  air  absorba 

brings  to  the  ground  a  minute  quantity  of  it,  which  is  therefore 
rily  introduced  into  the  plant  wUh  the  water  which  the  roots 
imbibe.  This  account*  for  ihfc  free  nitrogen  which  is  always  prca- 
fut  in  plants 

327.  'ilie  plant  also  receives  nitrogen  in  the  form  of  ammonia 
(or  bartsUorD),  a  compound  of  hydrogen  and  nltragen,  which  is 
altrays  produced  when  tiny  anUntU  and  almost  any  vegetable  sub- 
stance decay,"*,  and  wJuch,  being  vei-y  volatile,  continually  rises  inU) 

air  from  these  and  other  sources.  Besides,  it  appears  to  be 
jnned  in  the  atmosphere,  through  electrical  action  in  thunder-etonnB 
(in  the  form  of  uitralo  of  aminouia).^  The  extreme  solubility  of  am* 
monia  and  all  its  compound*  prevents  its  accumulation  in  the  atmos- 
phere, from  which  it  ia  greedily  nbsorlwd  by  aqueous  vapor,  and 
brought  down  to  the  ground  by  rain.  That  the  root^  actually  ah* 
eorb  it  may  be  infejred  from  the  iamiliar  fad?,  that  plants  grow 
nuwt  ioxuriantly  when  the  boU  is  ^u^jplied  wiLh  gukstimce^i  which 
jield  much  ammonia,  euch  m  animal  manureij ;  and  that  animooia 
may  be  detected  in  the  juices  of  almost  all  plant?.  That  the  am- 
monia  in  the  air,  and  the  nitre  almost  everywhere  formed  in  a  fertile 
Mtlt  imd  not  the  Iree  nitrogen  of  the  atmosphere,  take  the  principal 
part  in  the  formation  of  the  protoplaism  and  other  quaternary  ele- 
ments of  pl&nt^  is  demonetrateJ  by  Bous^ingault's  experiments, 
flfaowing  that  a  seedling  tivm  which  all  nitrogen  i&  excluded  except 
the  free  nitrogen  of  the  air,  as  it  vegetates  does  not  merease  the 
ainotint  of  azolized  matter  it  originally  had  in  the  seed,  hut  dimin- 
ishes it.*  Bain-water,  therefore,  contaJiDB  the  third  element  of 
v^etadoo,  namely,  nitrogen,  both  in  a  Eeparate  form  apd  in  that  of 

326.  The  source  of  the  remaining  constituent,  carbon,  is  still  to 
be  Boagbt.  Of  this  element  phmta  must  require  a  copious  i^upply, 
snice  it  Ibrms  much  the  largest  portion  of  their  bulk.  If  the  carboti 
of  a  le^  or  of  a  piece  of  wood  be  obtained  separate  from  the  other 
organic  elements,  —  which  may  be  done  by  charring,  that  is,  by 
beating  it  out  cf  contact  with  the  air,  eo  as  to  drive  off  the  oxygeo, 

*  Compca  Rtitdtu,  November  28,  1653,  and  Ann.  Set,  NattireBet,  lor.  4,  YoL. 
1  &  9  (1854) ;  also  Vol.  7  {1897),  sbowiiig  tbe  pntt  wUch  nitre  pliiyt. 
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hydrogen,  and  carbon,  —  although  a  small  part  of  the  carbon  is 
necessarily  lost  in  the  operation,  yet  what  remains  perfectly  pre- 
served the  shape  of  the  original  body,  even  to  that  of  its  moat 
delicate  cells  and  vessels.  With  the  exception  of  the  ashes,  this 
consists  of  carbon,  or  charcoal,  amounting  to  fivm  forty  to  sixty 
per  cent,  by  weight,  of  the  original  material.  Carbon  is  itself  a 
solid,  absolutely  insoluble  in  water,  &nd  therefore  incapable  of  as- 
sumption by  the  plant.  The  chief,  if  not  the  only,  fluid  compound 
of  carbon  which  is  naturally  presented  to  the  plant,  is  that  of  car- 
bonic acid  gas,  which  consists  of  carbon  united  with  oxygen.  Tliis 
gas  makes  up  on  the  average  one  2o00th  of  the  bulk  of  the  at- 
mosphere ;  from  which  it  may  be  directly  absorbed  by  the  leaves. 
But,  being  freely  soluble  in  water  up  to  a  Qertain  pointy  it  must  also 
be  carried  down  by  the  rain  and  imbibed  by  the  roots.  The  car- 
bonic ax;id  of  the  atmosphere  is  therefore  the  great  source  of  carbon 
'  for  vegetation. 

829.  It  appears,  then,  that  the  atmosphere  —  considering  water 
in  the  state  of  vapor  to  form  a  component  part  of  it  —  contains  all 
the  essential  materials  for  the  growth  of  vegetables,  and  in  the  form 
best  adapted  to  their  use,  namely,  in  the  fluid  state.  It  furnishes 
water,  which  is  not  only  food  itself  inasmuch  as  it  supplies  oxygen 
and  hydrogen,  but  is  likewise  the  vehicle  of  the  others,  conveying 
to  the  roots  what  it  has  gathered  from  the  air,  namely,  the  requisite 
supply  of  nitrogen,  either  as  such  or  in  the  form  of  ammonia,  and 
of  carbon  in  the  form  of  carbonic  acid. 

830.  These  essential  elements,  the  whole  proper  food  of  plants 
mat/  be  absorbed  by  the  leaves  directly  from  the  air,  in  the  state  of 
gas  or  vapor.  Doubtless  most  plants  actually  take  in  no  snmll  part 
of  their  food  in  this  way.  Drooping  foliage  may  be  l^vived  by 
sprinkling  with  water,  or  by  exposure  to  a  moist  atmosphere.  A 
vigorous  branch  of  the  common  Live-for-ever  (Sedum  Telephium), 
or  of  many  similar  plants,  it  is  well  known,  will  live  and  grow  for  a 
whole  season  when  pinned  to  a  dry  and  bare  wall ;  and  the  Epi- 
phytes, or  Air-plants  (149),  as  they  are  aptly  called,  must  derive 
their  whole  sustenance  immediately  from  the  air ;  for  they  have  no 
connection  with  the  ground.  That  leaves  absorb  carbonic  acid 
directly  from  the  air  is  readily  shown  (348). 

831.  But,  as  a  general  statement,  it  may  be  s^d'  that  plants,  al- 
though they  derive  their  food  from  the  air,  receive  it  mainly  through 
their  roots.    The  aqueotu  vtqwr,  ctxidensed  into  rain  or  dew,  and 
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uringtiig  with  it  to  the  gronnd  a  portion  of  e^arl>6nic  acid,  und  of 
mtrvgrn  or  ammonia,  ifcc,  supplies  the  appropriate  food  of  the  plant 
lo  ilic  nx)Ll»'l&  (iioraetimea  it)  a  liquid,  but  nho  iimch  of  it  in  a  gaseous 
fcrm).  Imbibed  by  these,  it  is  conveyed  through  tlie  stem  and  into 
the  leaves,  wfiere  the  siiperflnous  watiT  is  rfc-itun-d  to  tlie  iitintKiplitfre 
bj  exJmlaliuii,*  while  the  residue  b  converted  into  the  proper  nour- 
wtiment  and  dub; lance  of  the  vegeta.ble. 

S32.  The  Htuio^phere  is  thei'efore  the  great  atorelioose  fi-oin 
which  vi'gL'iiibles  derive  llviir  nourishment ;  aiid  it  might  be  clearly 
ibown  tliat  all  the  cutisdttteiitd  of  pUuLs  excepting  the  ^mall  eartliy 
portioi)  that  miuiy  can  do  without,  htive  at  sojne  period  foriaed  a 
part  of  ifiL'  alnio^^pliert'.  Tlie  vegt'table  kiiigdoju  rppreaeiits  an 
amDuiu  of  inulter,  which  pluuto  have  willidrawn  from  tlie  uir,  organ- 
iied,  fuiti  cnntiiicd  fhr  a.  lime  to  the  f  uriaoe. 

833.  DtM-'s  it  tliiTtfure  follow,  that  tlie  aoil  merely  ijervca  iu»  h 
footliiild  to  phmts,  and  that  all  vegetables  obtain  their  wliole  nour- 
laJimetit  direeily  from  the  atmosphere?  This  ma."!t  have  btwn  the 
<S»e  with  tliu  first  plants  that  grew,  when  no  vegx-tabie  or  aHtmal 
niatter  existed  in  the  soil ;  and  no  k-i^a  so  with  the  first  veg*n!Uion 
tlm  covt^fi  small  volcanic  islands  raised  in  our  own  times  from  the 
»«)  or  ilie  snriaee  of  lava  thrown  from  ordinary  volcanoes.  No 
Vfigftable  matter  13  brought  to  these  perfectly  sterile  mineral  soils, 
•aK*pt  the  minute  portion  contained  in  the  seedj  walled  thither  by 
wiuiIj.  or  wttve.1.  And  yet  in  time  a  vast  quantity  is  produced,  whidi 
a  reprysent(.-d  not  only  by  the  existing  vegetation,  but  by  the  mould 
^  tbe  deeay  of  previous  genersitions  has  imparted  to  the  soil.  We 
V^*6  St  the  amae  result  by  the  simplo  experiment  of  cauatag  a 

'  The  water  exhaled  mftj  be  again  absorbed  bj  Iho  roots,  laden  with  a  now 
'^pl;  of  tlie  oihcr  elements  from  ttie  air,  Hgidn  cxhalvd,  and  »o  on  ;  iifl  k 
Wntifalljr  ill1]^tmt(.<d  by  the  cultivation  of  plants  in  rlostd  H  an/  ease*,  whwu 
P*it(  tK  gucn  to  flourish  for  a  long  time  wirh  a  very  limiU-J  suppi)'  of  tirater, 
"^T  jwnicte  of  whitli  (exL'<?pe  tlio  eraall  portion  nctnnlly  rimfumnl  by  the 
P'^rti)  matt  pass  repeatedly  ihroujrh  thi«  cirtrulution.  Tina  vi-gotaldo  iniero- 
•"B  wtU  cxiiihiti  tho  ai-tiiiil  relations  of  water,  &.c.  to  vegetation  un  u  InrEO 
"*!•  in  uainro ;  wlicre  the  wciter  u  flltcmatcty  and  rt-pcatctily  raised  Uy  evopo- 
■^tl'iti  ind  n!iM>[idensed  to  Rucb  extent  that  what  artually  fails  in  rain  is  csti- 
'^"tw!  to  be  tiM-'vnjxirated  and  rained  dowii  (on  ftn  average  "throughoiil  tlie 
'••M)  Urn  or  fifttjcn  times  iti  the  waurse  of  a  year.  In  llitj  way  the  atmosphero 
"  WpMicdly  washwl  by  the  rnin  ;  and  those  variOTS  i«»Afrf  out  wliich  cbe  by 
"''v  itntniulation  would  prove  injurioas  to  men  nnd  aaimnla,  and  conveyed  to 
**»Otiof  jjiants,  whifh  they  are  espciiaUy  adapitd  to  nourish. 
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seed  of  known  weight  to  genninate  on  powdered  flints,  or  on  a  soil 
which  has  been  heated  to  redness,  and  watering  it  with  rain-water 
alone.  When  the  joung  plant  has  attained  all  the  development  it  is 
capable  of  under  these  circumstances,  it  will  be  found  to  weigh  (after 
due  allowance  for  the  silex  it  may  have  taken  up)  perhaps  fifty  or 
(me  hundred  times  as  much  as  the  original  seed.  There  can  be  no 
question  as  to  the  source  of  this  vegetable  matter  in  all  these  cases. 
Th»  requisite  materials  exist  in  the  air.  Plants  possess  the  peculiar 
foculty  of  drawing  them  from  the  air.  The  air  must  have  furnished 
the  whole.  This  conclusion  is  amply  confirmed  by  a  great  variety  of 
familiar  facts ;  such  as  the  contihued  accumulation  of  vegetable  mat- 
ter in  peat-bogs,  and  of  mould  in  neglected  fields,  in  old  forests,  and 
generally  wherever  vegetation  is  undisturbed.  Since  this  rich 
mould,  instead  of  diminishing,  regularly  increases  with  the  age  of 
the  forest  and  the  luxuriance  of  vegetation,  the  trees  must  have 
drawn  from  the  air,  not  only  the  vast  amount  of  carbon,  &c  that  is 
stored  up  in  their  trunks,  but  an  additional  quantity  which  is  im- 
parted to  the  soil  in  the  annual  fall  of  leaves,  &c. 

834.  Still  it  by  no  means  follows  that  each  plant  draws  all  its 
nourishment  directly  from  the  air.  This  unquestionably  happens 
in  some  of  the  special  cases  just  mentioned ;  with  Air-plants,  and 
with  'those  that  first  vegetate  on  volcanic  earth,  bare  rocks,  naked 
walls,  or  pure  sand.  But  it  is  particularly  to  be  remarked,  that 
otaly  certain  tribes  of  plants  will  conUnue  to  live  under  such  cir- 
cumstances, and  that  none  of  the  vegetables  most  useful  as  food 
for  man  or  the  higher  animals  will  thus  thrive  and  come  to  matu- 
rity. In  nature,  the  races  of  plants  that  will  grow  at  the  entire 
expense  of  the  air,  such  as  Lichens,  Mosses,  Ferns,  and  certain 
tribes  of  succulent  Flowering  plants,  gradually  form  a  soil  of  vege- 
table mould  during  their  life,  which  they  increase  in  their  decay ; 
and  the  successive  generations  live  more  vigorously  upon  the  in- 
heritance, being  supported  partly  upon  what  they  draw  from  the 
air,  and  partly  upon  the  ancestral  accumulation  of  vegetable  mould. 
Thus,  each  generation  may  enrich  the  soil,  even  when  consisting  of 
plants  that  draw  largely  upon  vegetable  matter  thus  accumulated  ; 
for  these  annually  restore  a  portion  by  their  dead  leaves,  &c.,  and 
when  they  die  they  may  bequeath  to  the  soil,  not  only  all  that  they 
took  from  it,  but  all  that  they  drew  from  the  air.  It  is  in  this  way 
that  the  lower  tribes  and  so-called  useless  plants  create  a  soil,  which 
will  in  time  support  the  higher  plants,  of  immediito  importance  to 
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nuux  and  the  higlief  anlmRls,  but  which  eould  never  grow  jmd  per- 
fect their  fruit,  if  lofL,  like  thetr  humble  but  Indispensable  predeceis;- 
son^  lo  derive  an  unaided  subsistence  directly  fixjm  tJie  inorganic 
worltL  While  it  U  strictly  true,  tlierefore,  tlmt  all  the  orgjinic  ele- 
ments have  been  originally  derived  from  the  air,  it  is  not  true  thnt 
what  is  fontalned  In  almost  any  given  pUm^  or  in  any  one  crop,  h 
immediritely  dniwn  from  this  source.  A  (mrt  of  it  is  thus  supplied, 
but  in  proportions  varying  greatly  in  difffrent  species  and  under 
different  firtyumstances.  Undisturbed  vegetation  consequently  tends 
always  to  enrich  the  soil.  But  in  agricwlture  the  t-rop  is  onlinarily 
removed  from  the  lanrl,  and  witli  it  not  only  what  it  ha*  taken  from 
the  earth,  but  aliso  what  it  has  drawn  from  the  air ;  and  the  f^oil  is 
acenrditigly  imjvoverished.  Ilenee  tho  farmer  ftnd,s  it  nece?s;ary 
to  follow  the  example,  of  nature,  and  to  re.'itorc  to  the  land,  in  the 
form  of  raanure,  an  amount  substantially  equivalent  to  what  he 
Utke^  uwoy. 

835.  The  moilo  in  whit-U  vegetable  mould  is  turned  to  aceounl 
by  growing  plants  has  not  yet  been  ButRcicntly  invest igateiL  Ac- 
cording to  Liebig,  the  dccaj-ing  vegetable  matter  is  not  empIoyt'<l 
Uiilil  it  has  l>een  resolved  into  itiJ  original  inorganic  elemnnts, 
namely,  into  water,  carbonic  acid,  ammonia,  &c. ;  wliieh  are  imbibed 
by  the  roots  Ixith  direeily  in  the  gaseous  state,  and  wlien  taken  up  by 
rihe  water  as  it  percobites  through  the  soil,"  Odiers  fU[)jM)?e  that  a 
portion  of  tlie  food  which  plants  derive  from  (h'cuying  vegetable 
natter  may  ooniiist  of  soluble,  6till  oi^anie  oom^Kiund.').  The  e<5on- 
omy  of  the  greenleiss  para.'^itic  plant.^  (1^*^^)  i^  adduced  in  confimia- 
lion  of  this  vievv  :  but  these  are  noun^^hed  by  the  lb>ler  phuit  just  as 
it£  own  flowers  are  nourished.  D«cisi\*e  evidence  lo  the  point  in 
Aimished  by  Fungi,  the  greater  part  of  which  live  ui^n  decaying 
organic  matter,  and  have  not  the  power  of  forming  orgytiizable  pro- 


•  While  it  may  be  rightly  aaid,  that  tlie  pit>t«mion  of  CArtwnic  acid  in  the 
atrao«plt«re  is  too  minute  direrlly  to  sapplj  ordiaarr  Tijgetution,  t'spctially 
l!)At  of  emcalont  jilautB,  with  sudicitint  carbon,  this  cunagt  ha  said  of  the  lur 
contained  in  the  pon;a  and  crevices  of  thp  soil,  at  hmt  in  any  fertile  soil.    Thto 

ksir  in  the  «oil  contains  ji  far  larger  pitiyiortion  at  ear1»oni<?  nctd  thiui  the  ntmo*- 
jihcre  abovo ;  the  excess  being  derived  partly  by  ditt'*'t  almorption  or  by  tba 
*etian  of  rain,  and  in  nn  enriched  soil  more  largely  frarn  the  dccMy  of  the  mate- 

kipals  of  forrner  generations  of  plantii.  In  a  recently  manurrd  aoil,  tha  rarhonte 
•C4d  ordinarily  areioanc;  crrn  tn  10  or  90  per  cent  Sec  BoauiinjfauU  and  Lcwy, 
ia  Antu  &i.  Nat.  set.  A^  Vol.  IS,  p.  13. 
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ducts  from  inorganic  nuilcriftTs ;  and  there  ia  reason  to  tliink,  llmt 
ftome  Plissno'^^iiruoiis  plants  (of  which  our  Monotrojia,  or  Indiuri  Pijte 
is  otM^)  are  nourished  in  tliiti  way. 

S3G.  The  Eartliy  Constitueilts,     Thu  mineral  substimctis  wlucli  form 
the  inorganje  constitncutj'  of  plants  (322)  are  fm-nij-hed  by  the 
ond  are  primarily  dfrivt'd  from  fh«  slow  disintti^Uion  and  deroi 
position  of  the  roekji  and  earths  lliat  oom|xi:se  iL*     Th«se  are  dt 
soU'ed,  for  the  most  part  in  veiy  minute  proportions;,  in  ttto  war 
wkkh   percolutej^j   tbC!  ?oil,  (uidt^,  ns  tO  the  more  iiv-oluble  ftml: 
salts,  hy  the  catljonic  sif id  which  thisJ  wjituf  eonitiini?,)  and  with  chi 
water  are  Uxken  up  by  the  rooti.     However  minute  tlipir  prn[>orti 
in  the  watei-  wlijclj  the  roots  imbilje,  the  plant  eonceiitraie^  a 
at-iMunulatcs  them,  by  the  (.'xhalution  of  tlie  wntiT  from  tho  leaves, 
until  they  iunount  to  an  appreciable  qiumtity,  otU'u  to  a  pretty  lurj 
percsentage,  of  the  solid  matter  of  the  vegetable.     As  might  be  e 
pected  (312),  the  leave-i  eonfriin  i\  mticli  birger  amount  of  ashes, 
earthy  tmitter,  than  the  wood,  tmd  Jieibuceous  pknta  launj  than  trt' 
in  proportion  to  their  wei'j:ht  when  dry.f 

387,  The  asht's  left  af^er  combustion  are  mostly  composed  of 
the  "  alkaline  chloriiU's,  with  tlie  bases  of  potassh  and  sodiv,  earthy 
and  metallic  phoifiphates,  ciiustic  or  carbonate  of  lime  and  ningneata, 
silicji,  and  oxtdos  of  iron  and  of  mnnganesc  Sertral  otlier  sub 
stnnces  are  also  niet  with  there,  but  in  quantities  so  small  that  the; 
may  be  neglected."  Different  species  growing  in  the  saine 
appear  to  take  in  some  portion  of  all  sifeh  material  an  are  natii-' 
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•  According  to  l4obip,  the  qnuititT  of  potBih  contniBftl  in  a  lnyer  of  k»3 
flKmed  lij  dio  dinlnicgrniioTi  of  40,000  eqa&rc  feet  of  die  folJuwin);  rocli^,  4e,, 
to  the  depth  of  twenty  inchug,  is  as  foUoiVb'.  Ttus  quiiDCity  uf  l'ct.i|mr  (n  luge 
component  of  granite:,  &c.)  contains  .  .  .  iJ.'iJ.OOO  Iba. 

Clinkstone,  .....      from  aOO.Oou  to  400,(X>0   •• 

Basalt '*      47,500  "    75,000   *• 

Ctay-alftte,  .  .  ,  .  .  "     10O,CMW  "  ^00^1100    " 

Loom,  .  ,  .  .  .  .    "      87,(100  "  3i>0.000   •' 

TiiQ  silax  yielded  to  the  soil  bj  the  gradual  decompohitiua  of  j^nuiitc  lUtd 
utiicr  rockfi  is  in  tho  form  of  a  eiUt'nte  of  potuiili  or  uthcr  alkali,  wliidi,  tliough 
in<tol(]bie  in  jmre  wah>r,  ia  slowly  aett^d  npon  and  diisolved  by  tho  iinilcft  artion 
of  wntwr  and  cjirlionic!  acid,  or  more  lat^ely  hy  water  irapp^pmaiod  with  i?nrbon- 
ftte  of  potash,  which  ti  atxindaady  liberated  daring  the  oatumt  decompoatlMa 
of  these  nidis. 

f  The  subjoint'd  rcsulta,  itelected  from  Bonssinpiqlt,  PidiiVrt  in  n  faiTitUiir  form 
tliQ  reiativo  quao titles  of  orgaiuu  anil  inat^aiu  couistiiuct)[&  la  govvnt  kind*  i 
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rally  prespntpJ  to  them  in  solution,  but  not,  however,  in  the  faaus 
ppoiX)rtions,  nor  in  proi>artion  to  the  relative  solubility  of  tlie-ie 

feral  suhstunces  j  while,  on  the  other  hand,  the  ^uim?  spe<;ie:s  in 

Terent  locnlities,  iiml  ul^o  each  of  its  particuliir  ]iarts  or  organs, 
eontaini),  or  tenda  to  ojntiiin,  the  snme  mittei'al  constituenu  in  nearly 
the  same  jiioportion.  One  base,  howevtT,  U  ofttn  substiliited  for 
anolhpi',  e^iuivak'ut  for  eqitivali'nt,  lis  miigne-sia  for  limn,  soda  for 
|)ota<th.  The  root!?,  thci'efore,  Appear  to  have  a  certain  power  of 
■si'lection  ill  re.-iptet  to  these  mincmt  material?.  Nor  is  it  a  valid 
Objfeiton  to  iIhs  vieif,  (luit  they  fih-iorb  poiaon*  which  de^tmy  llicm. 
These  ure  either  orguiiic  prodiu-t^,  r  neh  as  opium ;  or  elic  arc  cor- 
]tK(ive  3ub^tallcc■;,  such  55  sulphatr-  of  cr>pi>cr,  which  disisrgnni/e  the 
rootlets.  For  nnitilaied  roots  or  t^tiiii  ■  uli.-orb  ull  dissolved  inatt-'Hali 
of  the  proper  dt;u.'ily  (hat  art;  presented  to  them,  not  only  in  much 
litrgt-r  quantity  (so  long  as  the  fut  is  fresh)  than  do  uninjured  root- 
lets, bitt  alniOAt  indifffn^nlly,  iind  in  the  same  proportion  tliat  ihey 
aiMoHt  (hi?  water  lliey  are  dissolved  in. 

3^8.  Ill  the  U5her>,  only  the  .-alts  which  resist  the  adion  of  heat, 
such  ai  the  phosphate*,  iiulphates^  and  hydrochlo rates,  Hr«  in  the 
liUc  in  whicli  fhey  exi-sted  in  the  phint  it,se!f.  A  great  pnrt  of  the 
iji.-e>  were  combined  with  orgimic  acids,  fonvied  tti  thrr  plant,  and 
most  lar':;;ely  willi  the  oxalie  {8G) ;  tiiese  comjKJunds  art*  by  int'Inera- 
lton,or  by  <'X[io-sui'e  to  the  air,  principidly  eonverlcd  into  cai'tKniates. 

33Q.  It  bi-ing  iiidi^jten.suhle  to  its  well-being  that  n  plant  slioidd 
find  in  the  ?otl  meli  niinend  matters  as  are  neteA-Mny  to  its  growth, 
we  perci'ive  whyMrious  spede^  will  oidy  fionrish  in  purtieular  soiU 
or  (.Jtualions  ;  why  plants  wliieh  take  up  common  suit,  *S;e.  are  re- 
stricted to  the  seu-shorc  and  to  the  vicinity  of  salt-springs ;  why 


I  J»prlia)i;c,  comptmiij,  in  hovcml  omm,  with  the  root  or  eimin.    The  water  wu 
fpiv\'ttttu'iy  di'ivfa  olf  by  lliorougU  drfing. 
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numerous  weeds  which  grow  chiefly  around  dwelling?,  and  follow  die 
foot-.'i'P'i  of  m;in  smd  the  domc'^tic  tuiimals,  flouriah  only  in  n  5oil 
abounding  in  nitrates   (their  ashes  containing  a  notable   quantity 
either  of  nitrale  of  potash  or  of  lime)  i  why  the  Vine  requires 
line  mnniires,  to  replace  the  large  amount  of  taitrfite  of  potash  wl 
the   gTiipes   conlain  ;  auJ  why  Pine::  luid   Firs,  the  aslics  of  whii;h_ 
contain  very  lit(!e  alkali,  will  thrive  in  thin  or  sterile  soiU,  wlule 
Bt'ech,  JLtph',  Elm,  &c.,  abounding  with  potash,  are  only  found 
strong  and  fertile  hmd. 

340.  Wliorc  vegt-'talion  is  undii^tiirbed  hy  man,  all  these  ncedf 
earthy  mjiterials,  wiucii  are  drawn  from  the  soil  during  the  groii 
of  the  herbiige  or  foredt,  are  in  lime  resioral  to  it  by  its  d^cft^ 
in  an  equidly  solubld  form,  along  with  orgnnic  matter  which  the 
vegetation  lias  formed  from  the  air.     But  in  cultivation,  the  prod- 
uce is  carried  away,  and  with  it  t!ie  materials  which  have  btcn 
slowly  yielded  !>y  the  soiL     *'  A  medmni  crop  of  WHjeat  tiikra  from 
one  acre  of  ground  abont  12  pountL*,  a  crop  of  lieans  about  ^0 
pounds,  and  a  crop  of  Beets  about  11    pounds  of  phosphoric  acid, 
besides  a  very  large  quantity  of  jjotajih  tuid  soda-     It  13?  obi'iou  i  that 
such  a  process  tends    continually   to  t'ldiauat   anihlf;   huid  of 
tomeral  substances  useful  to  vegetation  which  it  contains,  and  thati 
timi-"  must  pome,  when,  wilhoiit  gujiplies  of  such  mineral  matters?, 
land  woidd  become  unprotluetive  from  tlieii'  abatractioii.  .  *  .  .  . 
the  neighborhood  of  large  and  populou;i  towns^  for  instance,  whe 
the  interej^t  of  the  fanner  and  martet-gai"dener  is  to  send  the 
possible  quantity  of  produce  to  market,  consuming  the  least  pc^i^ibl 
quantity  on  the  ^pot,  the  want  of  Ealine  principles  in  the  soil  would 
Tery  soon  he  felt,  were  it  not  tliat  for  every  wwgoii^load  of  grceiwH 
atiid  carrots,  A*u  it  and  potatoc!^,  corn  aud  titraw,  that  finds   iu  waj^l 
into  the  city,  a,  wagon-load  of  dung,  containing  caeli  and  everj'  one 
of  thei^e  principles  locked  up  in  llic  several  crop^,  is  returned  10  the 
land,  and  proves  enough,  and  often  moi*  than  enough,  to  rt^^pLace  all 
that  has  been  carried  away  from  it."  *    The  los^  mu.st  eiihct  mH 
mnde  up  by  such  equivalent  return,  or  the  land  mu*t  lie  fallow  from 


•  BouiifingftuU,  Emnamie  Hiti-aU  ;  from  the  Engl.  Trana.,  p.  433.  Fttrthef-f 
"  It  miiy  bo  inft'rrcd  that,  in  the  most  frctiupnt  cjuw,  namely,  iJvM  of  »n»li 
landa  noi  suffiricnrly  rtcl)  10  do  without  mAiiiiT«,  tliL-n;  ran  be  no  ronthtqon 
lindepcndi^ritj  culiivntion  without  annexation  of  vavtuiow  ;  in  other  wcirdt,  orwieJ 
part  of  tlic  fiknii  muiit  ylM  cropE  without  cunraniiiijr  ninnurc,  io  thnc  this  TtiAyw^^ 
i«ptucc  the  ulkalino  and  earthy  EOJtj  wLi<;h  arc  cotieFtubtty  withilr«wa  by  bo&-^S| 
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time  to  time  until  tlie<se  fohibk  snbstaiipes  nri?  restoird  Ly  fuiilier 
disimegration  of  the  nnateriak  of  iho  t^oil:  or  im?nmvhile  (ho  more 
ejihaufitmg  crops  may  be  altemnted  wilh  tlio^e  tlmt  take  lexst  froitt 
the  soil  and  most  from  the  Jiii*;  or  witU  one  wliieli,  like  clover, 
aJtliongh  it  Take?  up  77  {wtind^  of  alkali  per  acre,  may  be  coiisuiinjd 
on  the  field,  w  aa  to  restore  motit  of  this  alkali  in  tlits  manure  for  the 
succwMlIng  crop. 

341.  It  haA  been  asftprtwl  iLat  the  actrantage  of  preceding  a 
wheat  crO[)  by  one  of  Leguminous  plants  (such  ns  Peas,  Clover, 
Liuceme-,  &&),  or  of  root*  or  tuljfirji,  h  owing  to  tlie  fuel,  that  these 
leave  the  phosphate*,  &e,  nearly  unlouched  for  tiie  wheat  which  is 
lo  follow,  iuid  which  largely  abstracts  them.  The  results  of  Bous- 
flngnuU's  experimcnta  and  analyses  .show  that  these  products  are 
far  from  having  the  deficiency  of  phosphates  which  waa  jdleged. 
**  For  example,  beans  and  haricots  take  20  and  13.7  pounds  of 
phojiphoric  ajfid  from  every  acre  of  land ;  jwlutoes  nnd  bt'et-rooL 
lake  11  and  12.8  pounri*  of  that  acid,  exactly  what  is  found  iu  a 
crop  of  wheat.  Trefoil  is  equally  rich  in  pho-^ptiates  "vvilh  the 
fheavew  of  com  that  have  gone  before  iL''*      Hi>i  further  re- 


ees^JTe  harvcste  fmm  nnothef  port.  Land^  enri<'}iod  hj  rii"crs  Alone  permit  oF« 
M»s)  Btii  cominucd  export  of  their  pmduTO  without  e^hnustion.  Siuh  arc  the 
Belilt  fertilized  bj  the  inundatiotiB  of  the  Nilxt ;  and  it  is  tliffliult  to  fotm  an  iUea 
of  the  prodigioiu  quutiirtitui  of  phospliorii:  acid,  m<i4;nc]>ia,  and  [>otash,  which, 
iiT  SI  liDoccssion  of  iigcs,  h«vc  passed  out  of  Egj-pt  with  btt  itiwsBaat  exports  of 
com-"  —  p.  505, 

•  Bounsmi^aalt,  /.  e.,  p.  *97. — Stthjoitiod  is  h  tabic,  froni  the  rame  work,  of 
tkt  fmecentatft  of  Mineral  Sub^aneet  toJEam  vp  fmm  the  tmt  hy  itirioui  plants  tpnwn 
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EeorcTics  f^^pl:n  fo  show  tlint  iha^e  rrops  exhaust  tlif  soil  lo.^  itinn 
the  cc'ifjil  gniin-,  in  jisirt  at  kft^t,  on  atTouiU  of  the  large  quantilj 
of  orgsinie  insittyr,  rich  in  niltogen,  which  tliey  leave  to  be*  incor- 
ponited  with  the  soil.  The  (heory  of  rotation  in  crops,  founded  hy 
De  CandoUe  on  the  a-isumption  diat  excfetion>  fi-om  the  roots  of  » 
plfttiL  act;umiihil«  in  the  soil  until  in  time  ihey  biTome  injimi 
to  that  crop,  but  furnish  appropriate  food  for  a  diflVrent  spec! 
is  entirely  abandoned  a*  Jui  explanation ;  and  even  the  fact  t 
inch  excretions  nro  formed,  at  least  lo  any  considtTiible  extent,  is 
not  made  out.  Tliat  tliey  could  accumulate  and  remain  in  tlie 
without  undcr-xoing  decomposition  is  apparently  impossible. 


SCCT.  m.      AssntlLAtlOK,  OS   VeoETABLE   DlOESTIOIf,   ASn  ITS 
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342.  We  have  reached  the  conclusion,  that  the  uniTersal  food  ot  "" 
plants  19  rain-wnler,  which  !i(i3  al»i=orbcd  $ome  carbonic  acid 
and  nitrogen  (partly  in  the  form  of  lunmonia  or  of  other  compounds) 
from  the  air,  or  dissolved  them  from  the  remain's  of  former  vegeJft — 
tion  in  the  soil,  wlience  it  has  abo  taken  up  a  variable  (yet  more  oi^ 
less  essential)  quantity  of  earthy  matter. 

343.  This  flaid,  imbibed  by  the  roots,  and  carried  upwards 
through  the  Btem,  receives  the  name  of  sap  or  cntde  nap  (79). 
Upon  ita  introduction  into  the  plant,  thU  U  at  onee  mingled  wil 
iome  elaborated  sap  or  soluble  organized  matter  it  meet*  wil 
thus  beeoming  sweet  in  the  Maple,  &c..,  and  acquiring  dilferent 
sensible  pro[)eilie3  in  different  species.  Thi^  latter  is  already  elab- 
orated food,  and  may  therefore  be  immediately  employed  in  v^eta^ 
ble  growth.  But  the  crude  sap  itself  iii  merely  raw  material,  unor- 
ganized or  minend  matter,  a'*  yet  incapable  of  forming  a  part  of  the 
living  structure.  ltd  convergiou  into  organized  matier  constitutes 
the  process  of 

344.  Assiiniltilion,  or  what^  from  an  analogy  with  animal  life, 
usually  termed  Vegetal  Digestion,  To  undergo  this  important 
change,  the  crude  sap  is  attracted  into  the  leaves  or  other  green 
parts  of  the  phint,  which  constitute  the  apparatus  of  assimilation^ 
where  it  is  exposed  to  the  light  of  the  sun,  under  which  influence 
alone  can  this  change  be  effbcted.  Under  the  influence  of  solar 
light,  tLe  fabric  h  itself  constructed,  and  tlie  ehhfoph^lly  or 
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matter  of  iilants,  upon  which,  or  in  connwlion  vrUh  whlcli,  ihti  light 
exerts  its  wonderful  action,  i^  first  d<>%'r-)o]MHl,  When  ])Iuitl--:  m-c 
nmde  10  grow  in  in^uffirient  light,  as  when  jjotutopsi  throw  out  slKwtrf 
in  cellar^  this  preen  matter  h  not  fonmal.  When  light  is  with- 
drawn, it  is  soon  decomposed ;  sls  we  .«f><;  when  Celery  i.^  IjltinrhiHl 
by  heaping  the  mi\  around  its  steins.  So,  also,  tho  imturally  gnrn- 
]e<s  leaves  of  plants  ptini-otlic  upon  the  root:!  or  stems  of  olht;r  «ped^i; 
(152)  hHV«  no  Jirrt'l  power  of  as.-iimi!nl1nn.  but  fi'«td  upon  and  prow 
at  the  expca-^c  of  alri'udy  assimilated  mjiltci*.  But  ail  green  partii, 
such  as  the  celluhir  outer  hark  of  most  lierh-:,  net  upon  the  iiap  in 
the  s^me  manner  uit  leaves,  even  supplying  tlntir  places  in  plnnts 
which  produce  few  or  no  leaves,  us  in  the  CVictus,  Ac  Ihiilt^r  the 
influence  of  li|y;Ut,  nn  essential  preliminary  step  in  vi'gctnhlr>  digestion 
is  aeoomplifslu-J,  namely,  the  eonetntralion  of  the  erudo  Bap  Ly  the 
evaporation  or  exhaktion  of  the  now  sufwirflMoiis  water,  tlie  laeehan- 
isra  and  consequences  of  which  have  already  betm  considered  (318). 

B^h.  We  liBvt*  non-  to  (wnsider  the  furlher  afrenrj*  of  li;rht  in  vegi-- 
tahle  digestion  itself,  namely,  its  atjllqn  in  the  leaf  upon  the  conctTn- 
tnatfd  sap,  lien?  tt  acconipllshes  two  unpai-allclod  results,  which  c.«- 
eenttally  characterize  vegetiitioii,  and  upon  which  all  or^nized  exist- 
ence ah^iolut*■Iy  depends  (1,  IG).  Tliese  Wfe,  —  1st.  Tht:  chfniical 
dei'onipoaitioH  of  one  or  more  of  the  guhttanrcs  in  the  s(ip  whiek 
pojUtiin  0jtyffeii  ffcu,  and  the  liberation  of  thii  ori/rjni  at  the  ordi^- 
nart/  ti-mperttture  of  the  air.  The  chemt^t  vm\  liberate  oxygim 
gas  from  itn  remiiiound-i  only  by  powerful  i^'ajjents,  or  by  great 
heat*  2d.  The  transformation  of  this  minvral,  iuotganic  food 
ittto  vf^finic  matter,  —  the  organised  sulntmit^e  of  living  plants^ 
futfl  rnnsff/vnttftf  of  finintaU,  Thcne  two  ojierations,  alfhougll 
aepamtely  HitUed,  are  in  fact  but  different  asiM'els  uf  ono  great 
process.  We  contemplatfl  the  finst,  when  we  cotksider  what  the 
plant  givea  bfiek  to  the  airj  the  second,  when  we  inquitx;  what 
it  retains  as  tlie  matertalfl  of  it«  own  gmWth,  Tlie  com-entpated  *^iip 
is  decomposed  ;  tlie  portion  not  required  in  the  growth  of  the  plant 
ii  returned  to  the  air  ;  and  the  retiitiinin;^  elcnxNiU  are  ut  the  Sfune 
time  rearranged,  so  as  to  form  jjccuJtar  argrmie  products. 

846.  The  principal  itutterial  given  buck  to  the  uir,  in  this  pro- 
ee^  in  oxygen  gu!t,*  tluit  element  of  our  Htmospbere  whieb  alone 


•  A  tmin  preportien  of  nitrogen  gu  b  likcwja*  tAmtKi  rotittandf  cjdmlpd 
&om  tlie  IcHVc* ;  but  this  appvurt  to  txtm  fivia  tlis  nitmj^ti  which  ihs  wut^ 
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renders  it  fit  Cnr  IJio  brcalhitifj  .inrl  life  of  animal.'^.  Thnt  (he  foliage 
of  pSaiiU  in  s^uushine  k  condnujiUy  jieJding  oxjgpii  gas  to  llie  &«r- 
rounding  fiir  1ms  l>een  fatniliarlj  known  since  the  dwjs  of  liigenbous^ 
iitid  Priestley,  nntl  m:iy  ftt  iiny  monient  bt!  voniiL'd  by  simple  experi- 
ment* The  rcitdir.it  w:iy  is  lo  expo;?e  a  few  frcslily  giUlicred  leaves 
to  the  sunslihn?  in  a  gla-^s  vessel  filltd  with  water,  and  to  coUert  the 
a;r-bnbl>le-*  which  pp'^futly  nri>e  wUHo  the  light  ftilU  "i»on  thcro, 
but  wliicli  ^-f'aisc  to  appeju'  when  phict-'d  in  sjitiidow.  Tliici  air,  wlicn 
exnminedj  pro^'os  lo  be  free  oxygen  gas.  In  nttturc,  diffused  dajr- 
llght  pi-odat'cs  this  clTect ;  bnt  in  our  experiment*,  dlif  ct  .-^unshine  is 
giiierally  nect'/=isary  to  show  it.  What  lA  llie  soiufe  of  thisi  oxygvn 
g;t*,  wtiirh  is  given  up  to  the  air  just  in  proportion  to  tlio  vigor  ef 
sL-yiinjilutioii  iu  tliu  loafy  platit,  or,  in  other  word!s,to  the  cousuaiptlya 
of  criidti  pup  ? 

347,  Thio  will  be  manifest  on  romparing  the  materials  with  the 
genoral  pi-oduetii  of  vt'geiatioii,  —  what  the  plant  tukt^i  &3  its  food, 
with  what  it  makys  of  it,  in  growth.  Suppose  th«  phint  ii  iif.simi- 
lating  ita  food  immediately  into  its  fabric,  viz,  inio  CeVuhst,  or  the 
.-substance  of  which  its  li^jsue  conj^ists  (27).  Tliis  matter,  when  in  a 
pure  state,  and  free  from  inumsting  materials,  has  a  pcrfctrtly  uni- 
form comjioi^ition  in  all  plants.  It  is  romposed  of  cartion,  hydit^gieii, 
and  oxygpn,  thp  hittor  two  existing  in  lije  same  pruporiians  as  in 
water.*  It  may  thfrcfore  bo  said  to  consist  of  carbon  iiml  \\\k  cl*y 
meivta  of  water-  These  materialii  are  necessarily  furni.shuU  by  the 
plant's  food.  Tlie  mineral  fooJ  of  the  pl:mt,  from  whicli  its  fabric 
14  made  (329),  'n  carbonic  acid  and  water.  If  thia  be  dccompoocd 
in  vegetation,  and  dio  carbonic  acid  give  up  its  oxygen,  carliOD  and 
the  elements  of  water  remain,  —  the  very  composiiion  of  «//«A>«  or 
TCgetable  tissue-  DonbtlesiSj  then,  tlxe  oxygen  wliicli  i^s  rendtn;d  to 
the  air  in  vegetation  comes  from  the  carbouic  acid  which  the  pliutl 
took  from  tlic  air  (328). 

3 "18.  Thid  view  may  be  confirmed  by  direct  experiment.     We 

imbiU'd  by  the  rootit  had  absorbed  from  tbo  air  (323),  and  which  pA««  ofiT  m- 
Glw-s-od  fram  the  iLavM  when  tliis  water  is  cvaporattt],  or  from  nitrogen  in  thft 
air  wliieh  the  rootlets  diroctly  absorb.    In  ihc  conrsc  of  vegetation,  no  mwt'^;^ 
nitrogen  is  ^vea  out  thuri  what  is  th.ui  token  in,  and  probiit)ty  T>ot  «o  mnc^-w 
8o  that  the  exhntation  of  nitrof^ien  may  be  left  obt  of  the  gvivcnl  Tien-  of    ' 
diuiigcB  wbicli  orti  brought  iibout  in  veg;«t&tion. 

«  CelloLoMr  is  chemicalty  compoiicd  of  i  2  eqairaknta  of  Cvboir,  10  of 
drogen^  nod  10  of  Oxjgeo,  tis.  Cia,  Hic,  Oiii. 


AsinntATioSi  f! 

have  f*«n  that  matir  plants  mnsff  nnil  nil  moy,  imlilbe  tlie  wliole  or 
u  pfirt  of  rhfir  food  direotlj'  from  tl;o  (lir  iiilo  their  lea^'ea  (330). 
All  leaf)'  plmts  pviflcntly  obsnin  a  pmi.  of  (liuir  cai-bontc  acid  in  this 
way.  Il  h  af'Tortliiigly  found,  that  when  a  cnrif  nt  of  carlxmic  acid 
y  made  slowly  to  trii%'cr*e  n  glass  globe  containing  n  leafy  plant  ex- 
ptHftl  to  full  sunshine,  jsome  cftrbonic  iit-itl  disappcnrv,  and  an  equal 
jrAolk  of  oKVgcn  gas  supplied  its*  placi*.  Now,  i<ince  farbonic  add  goa 
Wrttuins  ju!^t  its  own  btilk  of  oxy«t»n,  it  is  cvirk'Ut  tliat  what  ha^  thus 
bcrn  clecoinpOi?t'tI  in  llie  U-nvca  has  rctimied  all  its  oxygen  to  tho 
n;r»  Plant--*  t!»l:e  civrlioiMc  ai'itl  from  thf  iifiiin-phero,  thepefore 
(directly  or  iinErectly)  ;  they  retuin  its  cai'bon  ;  thry  give  back,  its 
oxvgen.* 

340.  But  i-f  llulose,  bring  the  final,  in^nlulile  pi-oflurt  of  %'egrtaUon 
approprjalfti  a>  tii^sue,  can  hardly  be  directly  ftmnud  in  the  fir?t  in- 
ftancp.  Tlie  yubatimce*  from  which  it  must  originate,  and  which 
irc+iially  atKiimd  in  the  elaborated  sop,  are  Dei:trine  or  VtgetfjUe 
Mtuilaye  {70,  83),  Sxt^ar  (80),  &c,  Tlie  fir.^t  of  these  is  probably 
directly  [mjdueed  in  assimilation*  Its  chenncal  coniimsition  is  the 
«aine  as  thnt  of  purn  c<41ulose :  it  c/msist.-',  not  oidy  of  the  same 
tJiree  elemeiiLs,  but  of  lite  pame  eiements  in  exactly  the  same  pro- 
portion- Dejctrine,  %-egit;table  mudla^  &<*.  arc  the  primary,  m  yet 
onnpprojirrati'd  intUorifd:*  of  vegetable  tissue,  or  un^olidtficd  eellu- 
loi?e,  ami  tbf'ir  production  fi-om  the  crude  sap  is  attended  with  the 
^Tolution  of  the  oxygen  which  was  contained  in  the  carbonic  acid 
of  the  plant's  food,  a,^  already  stated.  Nor  ivould  the  result  in  any 
re<«pect  l>t«  jdiered  if  Starch  were  directly  protluL-ed.  Tins  eubstance 
js  merely  dextrine,  which,  instead  of  being  immediately  appropriated 
in  growth,  \a  condens^ed  into  solid  grains,  and  in  that  compact  and 

*  At  IpMf.  tTic  result  is  as  if  tliB  os vgcn  exhnial  were  all  thus  dPtailicd  from 

Uw  raibon  of  the  oarlionic  iicid.    Jnst  tlii*  atnount  h  lihcrHteil,  und  the  fiirta 

'MauMy  [KtLiie  to  the  rnrhonir  arid  as  ita  rcfti  source.     But,  on  the  other  hnnd. 

it  tppewrt  nnlikcljr  that  a  ftnbatan<^e  which  hold»  oxy^n  with  such  strong  aflinitj 

•*  csHiQn  fltwuld  yield  ihe  wliolc  of  it  undiif  tlicsc  circumiinTii'L's ;  und  watsr  it 

'fnjwfily  dccoitijMMed,  with  the  evolution  of  oxygen,  in  the  rorin.itii>n  of  a  dma 

of  rr^-fltfttilfi  producu  Boon  to  he  mpntioncd  ;  bt-^idce.,  Eflsvard'*  anil  Colin  litivo 

'^cmn,  that  water  is  directly  dotrrtuposcd  during  germlnntion.     Still,  ns  no  fttte 

"'/♦pkowj  that  the  rpsidue  Jifier  the  liherntinn  of  nxy^n  it  carbon  nnd  wBti?r, 

'"t     «mtj  {{]Q  thiT«  olementa  in  th<?  pniponiun«  which  woul4  e-rinHtitntia  them,  it 

*«>«tiiu  to  ncftrlj"  the  intnc  thing  whttlicr  w«  suy  timt  the  ori/t/tai  of  the  carbame 

~^»  W  m»  aummf  of  Of^fjen  vjuiitttmi  ta  thvt  ^f  the  ctji^nk  fK<d,  deristd  pariljf 

it  unrl  piii-fly  fn/m  the  (raltTj  is  lilfcrutfi)  in  Such  cases. 
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temporarily  insoluble  form  accumulated  as  llic  ready  prepared  ma- 
terials of  future  growth  (82).  Notwitlistanding  the  difference  in 
their  properties  and  chemical  reactions,  the^e  and  other  general 
ternary  products  (79)  are  strictly  isomeric ;  that  is,  they  consist  of 
the  same  elements,  combined  in  the  same  proportions ;  and  physi- 
ologically they  are  merely  different  states  of  one  and  the  same  thing. 
Dextrine  is  the  most  soluble  state,  and  is  probably  that  originally 
formed  in  assimilation  in  the  foliage :  starch,  amyloid  (83),  &c.  are 
temporarily  solidified  states ;  and  cellulose  is  the  ultimate  and  usu- 
ally permanent  insoluble  condition.  Accordingly,  whenever  the  ma- 
terials of  growth  are  supplied  from  accumulations  of  nourishment, 
as  especially  from  the  seed  in  germimition  (123-12o),  from  fleshy 
roots  (145),  root^stocks,  tubers,  &c.  (188-194),  the  starch  or  its 
equivalent  is  dissolved  in  the  ^ap,  being  spontaneously  reconverted 
into  dextrine  and  sugar,  and  attracted  in  a  liquid  state  into  the 
growing  part^,  where,  transformed  into  cellulose,  it  becomes  a  por- 
tion of  the  permanent  vegetable  fabric. 

350.  If,  however,  we  suppose  sugar  to  be  a  direct  product  of  the 
assimilation  of  ciybonic  acid  and  water,  the  amount  of  oxygen  gas 
exhaled  will  be  just  the  same  as  before.  For  this  has  the  same 
elementary  composition  as  dextrine,  starch,  and  cellulose,  with  the 
addition  of  one  or  two  equivalents  of  water  according  to  the-  kind.* 
And  when  formed  as  a  transformation  of  dextrine,  then  the  latter 
has  only  to  appropriate  some  water.  In  the  origination  of  all  these 
products,  theix'forc,  the  same  quantity  of  carbonic  acid  is  consumed, 
and  all  its  oxygen  restored  to  the  air.f     It  is  more  and  more  evident. 


*  The  formula  for  cane-sagar  is  Cia,  IIu,  On ;  for  prapc-sngnr,  Cu,  His,  Oic 
t  Since  all  these  neutral  ttmaty  substaneet  are  identical,  or  nearly  so,  in  ele- 
mentary composition,  and  since,  with  the  same  amonnt  of  cariton,  derived  from 
the  decomposition  of  cnrlwnic  acid,  the  plant  cnn  fonn  them  nil,  it  will  no  longer 
appear  sarprising  that  tlicj  should  be  so  readily  convertible  into  each  other  in 
tiic  living  plant,  and  even  in  the  hands  of  the  chemist.  But  the  chemistry  of 
organic  nature  exceeds  the  resources  of  science,  and  constantly  produces  trans- 
formations which  the  chemist  in  his  laboratory  is  unable  to  effect.  The  latter 
can  change  starch  into  dextrine,  and  dcxnine  into  sugar ;  hut  ho  cannot  reverse 
the  process,  and  convert  sugar  into  dextrine,  or  dextrine  into  starch.  In  the 
plant,  howTver,  nil  these  various  transformations  are  continnally  taking  place. 
Thus,  the  starch  deposited  in  the  seed  of  the  Sngar-^wne,  Indian  Corn,  &c.  is 
changed  into  sugar  in  germination  ;  and  the  sugar  which  fills  the  tissue  of  the 
stem  at  the  time  of  flowering  is  rapidly  carried  into  tlie  flowers,  where  a  portion 
is  transformcil  into  starch  and  again  deposited  in  tlio  ncwly-fumied  seeds.    And 
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therefore,  that,  by  jti^t  fo  much  as  plants  gTOw,  they  tnkc  enrbonic 
P»cidl  from  the  air,  tlicy  reiain  ils  carbon,  and  n'tum  its  oxygen, 

Siil*  In  rhe  protliK-tUin  of  thnt  modifit>alion  of  c^lhilose  culh'd 
[Jtiffnine  (42),  wliich  nlwimds  in  wood  (if  this  be  really  a  aimjilc 
luct,  and  not  u  mixtui-c),  not  only  inu!?t  n  lfir|rt*r  amount  of  i'«r- 
bonic  acid  be  decomposed,  but  a  snuill  pnrlion  of  water  nlr-o,  with 
the  llhcrnLion  of  Ua  oxygen.  For  the  ei>mpo-!.itJnn  attributed  to  it 
showa  that  it  funtains  less  oxygen  than  would  riuffic'e  to  convert  its 
hydrogen  info  water.* 

3.52.  Tlie  whole  class  of  fatty  substance?,  induding  thr  Oih,  Wax, 
Chfonrphyll  (84j  88,  92)j&<!.,  contain,  Pome  of  thc-aa  no  oxy^fii  n( 
all  (such  03  cflontchouc  und  Pine-oil),  and  all  of  them  Jess  oxygcfl 
than  is  requisite  to  convert  their  hydrogen  into  water,  Jii  thi-ir 
direct  formation,  if  thta  bfl  eupposed,  not  only  all  the  oxygen  of  tite 
<»rbonic  acid  has  bt^en  given  out,  but  aI?o  a  ponion  btdonging  fa  the 
•water.  If  formed  hy  a  further  dcoxidation  of  neutral  temaiT  pro* 
ducts,  tlie  fame  result  ia  attainefl  aa  resipects  the  liberation  of  oxy- 
pgen  ^s  but  hy  two  or  more  steps  instead  of  one.  The  lirslm., 
4oubtlpss,  are  not  direct  %-cgetable  produeti:,  but  originate  fixini  th« 
altcrnHtJon  and  partial  oxidation  of  the  e^cntial  oils^.  Bahums^ 
trhjch  exud**  from  the  bark  of  certain  plants,  are  natural  ?ohifions  of 
in  iheir  e-^isentinl  oils,  as  rosin,  or  Pine-rttiin,  in  the  oil  of  tup- 
peiitiue. 

353,  An  oppopite  cla??,  the  Vegetable  Actds  (8fi),  contain  more 
oxygen  than  is  neccsi^ary  for  the  conversion  of  their  hydrogen  into 
water,  but  le^a  llum  the  amount  winctt  exists  in  cnrWnic  at'id  and 
■•WMter.  Indt'td,  tlie  most  general  vegetable  acid,  the  oxalic  (wliich 
*>nay  be  formed  arliticially  by  tht  action  of  nifric  acid  on  ttrtrch), 
lia^  no  hydrogen,  exeept  Jn  the  atom  of  water  that  is  corme<*tcd  with 
it.  •  Acid*  are  sometimes  formed  in  the  leflvee,  as  in  the  Sorif),  tiie 


stthongh  tHo  i4i4MTiMt  U  urrabli;  to  tranafDmi  starch,  Eiijpiir,  &c.  inlo  <>«1ln1a<c,  ret 
be  natrlily  eflVcts  tho  oppo^iw  chanftc,  by  reronvfriiiig  woody  fitirc,  &f.  Imt.Kr 
the  influence;  of  jiiilijlmric  acid)  into  dcxtrioe  iiti'1  Mi|XHr.  The  pinnt  iiot«  tho 
same  (Wn;;  in  thf  ripening  of  fniita,  dnung^  which  a  fwrtioii  of  tissue  U  oftfB 
lran*fonnc(l  fttto  sugar.  Stiirch-grnirxs  nnfJ  cclhitosc  t-fln  nerer  Irc  tonnci]  nni- 
Beinlly,  l>c<Hiu.s(i  tlit^y  tire  not  tnensty  orgnni^uilile  msltcr,  but  have  An  oit;<in)C 

AtTortlinjj  (o  l*»vrn,  lij^nin**,  •»■  jmniTftl  n«  mn'li  ft*  poseihle  from  wlluloi?, 
gnsUts of  Cnrbon  33,8,  Ilyilru^tu  60,  tuiU  tKygvu  402  pir  mit,  =  Cji,  Hm, 


■  Grape'vinp-j  &c^  bot  iisnnlly  in  tlie  rmit.  If  produced  directly  from 
the  papf  as  they  may  l)c  in  arid  leave?,  only  a  part  of  I  lie  oxygon  In 
the  carbonic  acid  which  contributes  lo  their  formalion  would  be  ex- 
haled. But  if  forraed  from  sugar,  or  any  other  of  the  general  pro- 
ducts  of  the  proper  juiee,  the  absorption  of  a  portion  of  oxygen  frcim 
tbe  air  woirlJ  be  required  for  the  coiivereion ;  suid  this  absorjilion 
tflkes  place  (at  lew^t  in  aome  cases)  when  fruits  ncqusre  their  acidity. 
Even  their  formation  by  the  phint,  therefore,  is  attended  by  the  lib- 
eration of  oxygen  gas,  though  in  less  quantity  than  in  ordinary  vege> 
tation. 

854.  There  is  still  another  elasa  of  vegetable  products  of  uni- 
Tei"sal  occitrrence,  and,  although  comparatively  small  in  quantity  in 
plants,  yet  of  as  high  importanw?  aa  those  which  conslJlule  their 
permnnent  fabrie ;  ntunely,  the  neutral  quateniar^  ortjcana  com- 
pounds, of  which  nitro^jim  is  a  constituent  (79).  These,  ftbftj  are 
lUiJtually  t'onyertible  bodies,  related  to  eajch  other  as  dextrine  nnrl 
lugar  are  to  starch  and  cellulose,  and  playhig  the  &aine  j^art  in  tbe 
animal  economy  that  the  neutral  ternary  products  do  in  the  rege- 
table,  i.  e,  forming  the  fabric  of  animals.     Tlie  basis  or  type  of 

.these  azotized  prfwluets  has  received  the  name  af  Proieine  (27): 
heaoe  tbej  are  sometimes  coltectiTely  called  proteine  compounds. 
In  their  production  from  the  plant's  food,  the  ammonia,  or  other 
azotized  matter  it  contains,  plays  nn  essential  part ;  and  oxygen  gsa 
ia  restored  to  the  air  from  the  decomirasition  of  all  the  carbonic  arid 
concerned  and  of  a  part  of  the  water.* 

S55.  In  living  cells  the  proteine  forms  the  protophsm,  or  vitally 
active  lining,  which  may  be  said  to  give  origin  to  the  regetable 
fltrueture,  Bince  the  cellulose  is  deposited  under  its  influenre  to 
form  the  permanent  walla  or  fabric  of  the  cells,  as  has  already  been 
explained  (26-3G).     When  the  cells  have  completed  their  growth 


*  The  chemical  chnngcs  1iav«  been  tiiE>u1atc(l  tlius  :  — 

The  msUrials : 

From  which  ore  formed  the  prQ<ln« : 

C.    H.    N.    0. 

C.     H.    N.    Q. 

n  of  Wfttor»                   74           T4 

I  of  Proteine,      4B    36       S     14 

04  of  C&rbonic  add,  04                  ISS 

4orCcIlulijsi\     4«     to             40 

S  tt(  Cairbonate  of 

212  of  Oxygm  lib- 

«iqmoiuA,               3      3      6      4 

crated,                                     a  IX 

H    7e      6  SS6 
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BesideSj  protciaQ  cither  contains  or  u  n»|urmll]r  combined  with  a  small  qiuui' 
Htjr  vttdpkta-  and  photphonis  (10), 
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and  bmnsformation,  the  protoplasm  abandons  tliem,  the  portion  which  - 
is  not  decorapoicd  being  constantly  nt traded  onwards  into  forming 
jttnd  growing  pjirts,  where  it  incite:*  new  devtslopment.  For  this 
uxotized  mutter  has  the  remarkable  peculiarity  of  inducing  ehemical 
clianged  in  other  organic  products,  especiullj  the  neutral  ternary 
bodies,  causing  one  kind  to  be  tnmtifonned  into  another,  or  even  the 
decomposition  of  a  part  into  alcohol  iicefie  add,  and  finally  into 
c£tfi>onic  acid  and  water  (aa  in  germination,  itc.),  —  itself  reinaiisiilg 
the  white  essentially  unaltered. 

356.  The  constant  attraction  of  the  protopht^nl  from  the  com- 
plete into  the  forming  parts  of  the  plants  explains  how  it  is,  tliat 
so  smaU  a  percentage  of  ozotized  matter  should  be  capable  of 
plajing  siicli  an  all-important  part  in  the  vegetable  economy.  It 
does  its  work  with  little  loss  of  nsaterial;,  and  no  portion  of  it  is  iixMl 
in  the  tl^ues.  At  least,  tlie  little  that  remains  in  old  parts  is  capa- 
fcle  of  being  washed  out,  showing  that  it  forms  no  integral  part  of 
the  £abri&  This  explains  w^hy  the  hciirtwood  of  trees  yields  bfirety 
&  trace  of  nitrogen,  while  the  sap-wood  yields  an  appreciable  amount, 
ftnd  the  cambium-layer  and  all  pails  of  recent  formation,  such  an  the 
btid^  young  shoots,  and  I'ootlett',  always  contain  a  notable  proportion 
of  it.  Tills  giveis  the  rca:3on,  ako,  why  sap-wood  is  so  liable  to  decay 
(Indneed  by  the  proteine),  the  more  so  in  proportion,  to  itj^  newness 
and  llje  quantity  of  sap  it  contains,  while  the  completed  heart-wood 
Is  !M0  dumble.  The  ajsotized  matter  rapidly  diminishes  in  the  stem 
and  herbage  during  flowering,  while  it  accumulates  in  the  forming 
fruit,  and  is  foially  condensed  in  the  seeds  (which  have  a  larger  j>er- 
ecntiige  tlian  any  other  organ),  ready  to-eubi>erve  the  same  olGce  in 
the  develojiment  of  the  emhiyo  plxint  it  contains.* 

357.  When  wheat-ftourj  kneaded  into  dough,  is  subjected  to  the 
prolonged  action  of  water,  the  starch  is  washed  away,  and  a  tena- 
cious, elastic  residue,  the  Gluten  of  the  flour,  wluch  gives  it  the 
capability  of  being  raised,  remains.  This  contains  nearly  all  the 
proteine  compounds  of  the  seed,  mixed  with  eorac  fatty  matters 
(which  may  be  removed  by  alcohol  and  ether)  and  with  a  little 
cellulose.  The  azotized  pro<luctj5  constitute  from  eight  to  thirty 
per  cent  of  the  weight  of  wheal-flour :  the  proportion  varies  greatly 

*  The  cot^Iedoiifl  of  peni  and  bcAiis,  according  to  Mr.  RIgg,  coniaia  from 
100  to  HO  pttrtH,  &ud  the  plamale  about  200  ports,  of  nicmgca,  to  1,000  ports  of 
cartws. 
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under  different  drcumstanres  'ii't  it  is  alwnrs  Uirgi-st  whrti  the  foi'I 
is  well  supplied  with  maiuinj^  tlml  nhnund  in  nitrogen,  Tlie  gluten 
of  whertt  h  a  mixture  of  four  isomeric  quaternary  products,  di-Jtin- 
giiishefl  Uy  <>henii5t3  under  the  names  Fibnne  (ideiUifuJ  m  nature 

'■Willi  lliat  wliich  fomw  the  musrles  of  aniniaU),  j^/Jwwifrt  (of  tlie»iine 
nature  as  animal  albumen),  Cktseinf  (itlenticJil  with  the  curd  of  tnilk), 
and  Gluiine.     In  bejinn  and  all  kinds  of  pul?e,  or  seeds  of  Le^i- 

.  minou:^  plant'?,  the  azottzed  matter  principally  occurs  in  the  form 
of  Leffumine,  whicli  is  nearly  intermediate  in  cJittmcler  between  ulbu- 
men  and  cjuseine, 

358.  Compnring  now  these  prineipal  products  of  assimibition  in 
plnnt;!i  with  the  inorganic  materials  from  wliii'h  tliey  must  iiei'da  be 
formed,  it  may  clearly  l)e  perceived  lliuit  tlie  principal  result  of  veg;e- 
tation,  m  concerns  the  atmosphere,  from  which  plAnt.^  dmw  their 
food,  consist-'j  in  the  withdrawal  of  water,  of  a  little  ammonia,  and  of 
a  large  proportion  of  carbonic  acid,  and  of  the  restoration  of  oxygoi- 
The  latter  is  a  constant  edect  of  %'eg4^tAlion  and  the  measure  of  its 
amount.  As  re*peet!i  the  fabric  of  the  plant,  the  eolo  consequences 
of  ita  formuiion  upon  the  uir  aiv  the  withdrawal  of  a  gmall  qusntUj 
of  water,  and  of  a  large  amount  of  carbonte  arid  gas,  and  the  re^o- 
ration  of  the  oxygen  of  the  latter.  In  the  fonn.^iion  of  ilg  azotlzed 
materials,  a  iwrtbn  of  amnion  in  or  of  some  equivalent  coin]jound  of 
nitrogen  is  al-so  withdrawn.  It  L*  true,  indeed,  that  leaves  decom- 
pose carbonic  acid  only  in  daylight ;  and  that  thr-y  sometimes  give  a 
quantity  of  carlyonie  neid  to  the  air  in  the  night,  e^^iMHrinlly  when 
vegetation  languishes,  or  even  lake  from  it  a  little  oxyg^ji.  But 
this  does  not  affect  the  general  result,  nor  require  any  qualification 
of  the  general  statement-  The  work  simply  cefl.*e*  when  Bght  h 
withdrawn.  The  plant  is  then  merely  in  a  pa.'^&ive  state,  Tel, 
whene\  er  exhalation  from  the  leaves  slowly  continues  in  darkness 
the  carbonic  acid  which  the  water  hold.^  necessarily  flies  off  with  it, 
during  (lie  interruption  lo  vcgetatioiu  into  the  atmo?!pher«  from 
which  the  plant  took  it.  So  much  of  the  crude  sap,  or  raw  mate- 
rial, merely  runs  to  waste.  Furthermore,  it  murst  be  remembered 
that  the  decomposition  of  carbonic  acid  in  vegetation  h  in  direct  ojv 
position  to  ordinary  chemical  aflinity  ;  or,  in  other  words,  that  ftll 

'  Oi^anized  matter  i»  in  a  .'>(ate  corresponding  to  that  of  unstable 

equilibrium.      Consequently,    when    light   is   withdrawn,  ordinary 

chemical  force-i  may  perhapa  to  some  extent  resume  their  &way.  the 

.oxygen  of  the  air  combine  witli  aome  of  the  newly  deposited  carbon 
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to  repiwliicc  a  little  carbonic  acitl,  and  tlius  dcraolbh  a  jwrlion  of 
ll*e  rising  vegcUiUe  etmctm-e  which  the  siettiiig  eun  left,  os  it  were, 
in  an  unfinished  or  unstable  state.  Tliis  h  whnt  actually  takea  jilacQ 
in  a  dead  plunL  at  all  times,  and  whc-nevcr  an  hc^rb  in  kt'pt  iti  pitv 
longed  darkne.** ;  chemifal  forces,  exprlin^  tiieir  fjowor  uncontrollod, 
dt'inalisli  the  wlif>l«  vegetable  fabric,  beginning  with  the  chlorophyll 
(an  we  otisorve  in  blaiMilnng  Gekrj),  siiid  at  tengdi  resolve  it  into 
l!ie  cflrb»i[iic  acid  and  water  fi'om  xvbicU  it  was  ibmied.  But  this 
mui^t  all  be  placed  lo  the  aet'Oimt  of  decomposiTiff,  not  of  groifiing 
vfgetarioTi ;  and  even  if  it  were  a  imiv^'rt:al  plK^nomeiifm,  wbidi  is 
by  no  mefljis  the  case,*  would  not  aflTcct  tlic  general  statenieiif,  that, 
Ay  to  much  ai  pkitUi  fftms,  they  decompose  earboiile  acid  and  give 
j(s  oxygni  to  the  air ;  or,  in  other  words,  purify  the  sir. 

350.  Every  ^\%  poiinilj  of  carbon  in  exiting  plants  iiavc  withdrawn 
iwi'litj-two  poundd  of  carbonic  acid  gas  from  the  atmosphere,  and 
repliict'd  it  wiih  .*Ixti^en  ponnd-^  of  oxygen  ga?,  wrcupying  the  same 
bulk.  I'o  foitii  sotne  general  conception  of  llie  extent  of  tlie  influ- 
enee  of  vegetation  upon  the  air  we  breathe,  therefore*  we  should 
compute  the  quantity  of  cai-bon,  or  charcoal,  that  is  contained  in  the 


*  It  if  stutcd  thut  nutn^r  ortVtnurj  plants,  when  in  Ml  hctilth  tind  vigorouu 
'vi'gctatloti,  impart  no  carbonic  acid  to  the  air  tiuriiiff  Ifte  nigbt.  —  Sco  repyB,  in 
Philotopfiica!  TntaMClioHs,  fdr  J8<3. — Plants  detcriomte  the  nir  only  in  thcic 
decjar,  aiid  in  pcctilior  proceiwjes,  distinct  from  T;egi.'Uition  aiiel  (lireLitly  the  ro- 
ir«n«  of  asMmiliitioii ;  a;;  in  germination,  for  iii»tnncei  y/hcn  thu  protcino  in* 
ditccs  (he  dcc(imp<JHittun  of  a  portion  of  tlk<:  store  of  msimilfttcd  matter,  in  ordor 
that  die  rfyt  may  he  brou^Itt  into  n  sfrvircaWe  conrtitton.  Tho  cvnlution  of 
CKjbonic  acid  hy  plants,  thi'rt'run^,  wlten  it  <icc'iiri<,  ia  no  part  of  rcj^iatioii.  And 
it  I*  h_f  a  fuUe  analozy  that  this  'o.^*  which  jiltuits  sustain  in  tho  night  hiis  been 
di^ificd  with  tlic  nnme  oCvegrfable  respimtion,  and  vcgrtublea  Haid  ti>  rJtiiitu  diQ 
atmoRphcn:,  jast  like  snimalsi,  hy  tlicir  rcitpiriitiDii,  while  ihcy  piirify  it  by  their 
di^Jtiofi  If,  indeed,  this  wrra  a  constunt  funritnn,  in  uny  wiiy  fontrihivtiiij?'  W 
nuuntain  ilie  life  and  hesalth  of  the  plniit,  it  mi^ht  I>b  properly  enough  comparpd 
wilik  tlic  respimtion  of  nniuml!!,  which  is  ittitlf  a  dcro[n])osin|T  operation.  Bat 
thk  is  not  the  caee.  And  herein  u  a  characttristic  difltretKiJ  between  vcgetttblcs 
jiiid  animals  :  t!ie  tL&sui-'a  of  tlio  latter  require  constjint  interstitial  rcnDwol  hf 
jiuirition,  new  particles  rtpliicing  tho  old,  whieh  are  removed  and  rcstoircd  to  tho 
mincrttl  world  hy  r/xpiraUou  :  while  in  pliuits  there  is  no  nurh  renewal,  but  thfl 
f*Jiric,  once  completed,  remains  unchanj^ed,  ceases  to  Iw  nourished,  Hind  conae- 
qoentjy  Hxin  loses  it*  vitnlity ;  whSlo  new  part*  ntv,  cotjtmnnlly  formed  farthor 
on  to  *iik«  tliutr  placi'ii,  to  be  <n  tarn  abandoned.  FEunta,.  tbcrufore,  Jiitving  no 
dermnpo!«ttitm  sml  return [fOHitlon  of  i4ny  completed  fabric,  cannot  properly  bt 
0ilii(  to  lutvo  the  funt^vn  of  retipinirion. 
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forests  and  herbage  of  the  world,  and  add  to  iJie  e!>tlnial« 
exisLd  in  tlie  i^oil,  as  vegetable  mouid,  P^^^j  i^nd  in  other  forms ;  alt 
that  ia  locked  up  in  the  vast  deposits  of  <soal  (tlie  product  of  the 
vegtftatioQ  of  bygone  Ages) ;  and,  finally,  oil  that  pertains  to  the 
whole  cxiistent  suiinial  kingdom ;  —  and  we  shall  have  the  aggregate 
amount  of  a  Hinglc,  though  the  largest,  element  whidi  vegetation  haa 
withdt-a>s'ii  frutu  ilie  atiDOs[iherc.  By  midtiplying  ttiL)  vast  Amount 
of  carlHjii  by  Hixteen,  and  dividing  it  hy  six,  wo  obialu  an  exprediUm 
of  tlie  rtutnhci*  of  jwunds  of  oxygen  gus  that  liave  in  this  process 
been  supplied  to  the  almosphere. 

3G0,  RIyhfly  to  understand  the  object  and  consequenoeii  of  thi»_ 
inuDc&se  operation,  which  ha3  been  going  on  ever  since  vegefatic 
began,  it  ghunld  be  noted,  that,  so  far  as  we  know,  ve^tAtion 
the  only  opTjitjon  in  nature  which  gives  to  the  air  free  oxygen  gac> 
tliflt  indispensiihle  requisite  to  animal  life.  There  is  uo  other  pr 
Yiaion  for  mnJiitaiuing  the  fupply.  The  prevailing  chemical  tc 
dencies,  on  the  contniryj  ttdte  oxygen  fixini  the  wr.  Few  of 
malerittls  of  the  earlJi's  crust  are  aatunited  with  it ;  .<ome  of  them 
still  absorb  a  portion  from  tlie  air  iu  the  changes  tSiej  undergo ; 
and  none  of  them  give  it  back  in  the  free  state  in  whieh  they  tooii 
it,*— ia  a  state  to  support  animal  life,  —  by  any  known  nattiral 
proce«;i3,  at  least  upon  any  considerable  scale.  Animals  nil  con- 
tome  oxygeu  at  every  moment  of  tlieir  life,  giving  to  tlie  air  carbonic 
acid  in  its  ro<ini ;  and  when  dead,  their  liotlies  consume  a  furtiier  por- 
tion in  decomposition.  Dunompoding  vegetable  matter  produces  the 
tame  result.  Its  carbon,  taking  oxygi-n  from  the  atr,  is  lik«wtM 
restored  in  the  form  of  carlwnic  at^id.  Combustion,  as  in  burning 
our  fhel,  amaunts  to  precisely  the  fame  thing ;  it  is  merely  rapiii 
d^uiy.  The  carbon  which  the  trees  of  the  forest  liave  beea  j<j 
centuries  gathering  from  the  air,  their  prostrate  decaying  trui 
may  almos-t  as  slowly  restore  to  the  air,  in  the  originn]  fonn 
carboniL-  acid.  But  if  »et  on  iire,  the  same  result  may  be 
pliBhed  in  a  day,  AH  these  causes  conspire  to  rob  the  air  of  itT 
life-ijuslaining  oxygen.  The  original  supply  is  indeed  jo  vast^  I  hat. 
were  tliei'e  no  natural  compensation,  centuries  upon  centimes  would 
elapse  before  the  amount  of  oxygen  could  be  ?o  much  retluced,  or 
that  of  carbonic  acid  increased,  as  to  affect  the  existence  of  the 
present  race^  of  nnimale.  But  such  a  period  would  eventually 
arrive,  were  there  no  natural  provbion  for  the  decomposition  of  the? 
carbonic  add  constantly  poured   into  the  air  from  these 
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■OBroe&,  and  for  (lie  restrinition  of  ita  oxygen.  Tlie  needful  com- 
peoEAtion  is  found  in  the  vegctjiblfl  kingdom.  Wliiie  arYiiuflle  con- 
Bonit  Uie  oxygen  of  i}ie  jiir,  ant!  g'we  biu-k  cfii'bonlc  acid  wUifh  is 
injurioui;  to  iheir  lifi',  llii.-;  carbonic  acid  is  tbe  principal  element  of 
the  fowl  of  vcgetableji,  ia  consumed  and  det'imijio^^f-d  by  thtm,  and 
iU  oxygen  ri'stored  for  the  use  of  animuLi.  Hvnce  tbe  perfect  ndap- 
tatton  of  tfic  Iwo  great  kingdoms  of  living  bt'itj^4  to  eacli  oihnj-;^ — 
eacJi  renioving  from  the  lamo^phere  what  woidil  be  noxiou:!  to  lln' 
Other;  —  ctadi  ykdding  to  tbe  atmofiphere  wliat  ia  eds«miiil  to  the 
continmtl  ext^lence  of  the  other.* 

S61.  Tiic  relations  of  simple  vegctfltion,  under  ttiia  a«ipcctf  to  ihe 
olfieml  kingdom  on  tlie  one  Imnd,  and  the  uniinnl  kingdom  on  the 
other,  are  simjily  set  forth  in  the  firtt  jjart  of  tlie  diagram  placed  at 
the  clo5^  of  this  clmptcp. 

SC2.  But,  bedsides  this  remotety  essfintial  ofTire  in  puriiying  the' 
air,  tbe  vegptsible  kingdom  rr-ndera  to  the  animal  anotber  s^ervice 
so  iniiDedijile,  that  it*  lailure  foi*  a  single  yenr  ivould  nearly  dcfwp- 
utale  the  cartli ;  aamely,  in  providing  the  nert^tisury  food  for  the 
vhok  luiima)  kingdom.  It  is  under  this  view  that  ihe  greot  office 
of  Tegetalion  in  the  general  economy  of  the  woi-ld  h  to  be  eontcra- 
plal4^L  Plimts  are  the  sole  produeera  of  nourishment.  Th»fy  alone 
tnin>fonn  mineral,  chiefly  attnospheric  materials,  they  conden^ie  air, 
into  organised  matter.  Wliile  they  thus  produce  ujwm  a  vast  f-eale, 
they  comsttme  or  destroy  comparatively  litllej  and  this  never  in 
prapCir  ve^lolion,  but  in  piomc  sjjceial  processn?!  hereafter  to  be  con- 
giderod  (370).  Often  when  they  appear  to  con^ume  their  own  pro- 
dttcts,  tJtey  only  transform  and  tran.<«feir  them,  as  when  the  stareh 

th«  potato  id  convened  into  new  shoots  and  foliage. 

J^tiZ.  Animals  consHme  what  vegetables  produce.     They  them- 
selves  produce   nuthitjg   directly  from   the   njineral   wacld.       The 
liertjivorous   animals   take  from    vegetables    the  organized  matter 
wliich  they  have   produced;  —  a  part  of  it   they  consiiine,  aJid  in 
rupiiHlion   restore   the  materiak   to  tlie  atmotiphere,  &om  which 

*  It Uplsin, -however,  that,  whi!«  the  animal  kin^fdom  is  entirel}^  dopcnflent 

On  the  'rcBt^lilc,  the  latter  is  independent  of  tiie  former,  and  mrf^ht  have 

tzB«t«l  alone.    The  ilMmiylnf;  racos  of  fjLants,  givinf;  hock  ttteir  carbon  to  th« 

lir  »'i"l  to  ttie  soil  Ti/  dcruy,  wonld  fiimisli  food  for  ilifsr  sneccsi^ors.    And  since 

tit  tlie  oTtHJiiit;  add  w^lut-h  animnls  render  lo  tho  nir  in  respimtioa  tht-v  have 

4tH^*<l  frotn  their  vegetable  footl,  tliia  would  in  time  have  founfl  it-i  wnv  lafk  to 

(!>(■    mr,  for  ihc  ose  of  new  gunemiioF)&  of  plunU,  without  tlto  intommtion  gf 

t'limitls.    At  most,  they  merely  expedite  its  rotuni. 
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plants  derived  them,  in  the  very  form  in  which  they  were  taken, 
namely,  as  carbonic  acid  and  water.  The  portion  they  accumulate 
in  their  tissues  constitutes  the  food  of  carnivorous  animals ;  who 
consume  and  return  to  the  air  the  greater  part  during  life,  and  the 
remainder  in  decay  after  death.  The  atmosphere,  therefore,  out  of 
which  plants  create  nourislmient,  and  to  which  animals  as  they  con- 
sume return  it,  forms  the  necessary  link  between  the  animal  and 
vegetable  kingdoms,  and  completes  the  great  cycle  of  organic  exist- 
ence. Organized  matter  passes  through  various  stages  in  vege- 
tables, thi-ough  others  in  the  herbivorous  animals,  and  undergoes  its 
final  trant'formations  in  the  carnivorous  animals.  Portions  are  con- 
sumed at  cveiy  stage,  and  restored  to  the  mineral  kingrlom,  to  which 
the  whole,  having  accomplished  its  revolution,  finally  returns. 

dC4.  Moreover,  plants  not  only  furnish  all  the  materials  of  the 
animal  fabric,  but  furnish  each  principal  constituent  rc:idy  forftied, 
so  that  the  animal  lias  only  to  appropriate  it.  The  food  of  animals 
b  of  two  kinds  ;  —  1.  that  which  6er\'e3  to  support  i*c:iipiration  and 
maintain  the  animal  heat ;  2.  that  which  is  capable  of  forming  a 
portion  of  the  animal  fabric,  of  its  flesh  and  bones.  The  ternary 
vegetable  products  furnish  the  first,  in  the  form  of  sugar,  vegetable 
jelly,  starch,  oil,  &c^  and  even  cellulose ;  substances  which,  cont^n- 
ing  no  nitrogen,  cannot  form  an  integral  part  of  the  animal  frame, 
but,  conveyed  into  the  blood,  are  decomposed  in  respiration;  the 
carbon  and  the  excess  of  hydrogen  combining  with  the  oxygen  of 
the  air,  to  which  they  ai-e  restored  in  the  form  of  carbonic  acid  and 
water.  Any  portion  not  required  by  the  immediate  demands  of  rcs- 
l>iration  is  stored  in  the  tissues  in  the  form  of  fat,  (which  the  animal 
may  either  accumulate  directly  from  the  oily  and  waxy  matters  in 
its  vegetable  food,  or  produce  by  an  alteration  of  the  starch  and 
?  agar,)  as  a  provision  for  future  use :  a  deficiency  of  such  materials 
!;ul>jects  the  tissues  themselves,  or  the  proper  supporting  food,  to  im- 
mediate decomposition  in  respiration.  The  quaternary  or  azotized 
pi*oducts  furnish  the  proper  materials  of  the  animal  frame,  the 
fibrine,  caseine,  albumen,  &c  being  directly  appropriated  from  the 
vegetable  food  to  form  the  blood,  muscles,  &c ;  while  a  slight  trans- 
formation of  them  gives  origin  to  gelaitne,  of  wliich  the  sinews,  carti- 
lages, and  the  organic  part  of  tlie  bones,  consist.  The  earthy  por- 
tion of  the  bones,  the  iron  in  the  blood,  and  the  saline  ingredients 
of  the  animal  body,  are  drawn  from  the  earthy  constituents  (336)  of 
the  plants  upon  which  the  animal  feeds.    The  animal  merely  ap- 
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ropriates  and  accumulates  these  already  organizable  materiab, 
^^S'lg  them,  it  may  be,  little  by  little,  as  he  destroys  them,  but 
endering  them  all  back  (those  of  the  first  class  through  the  lungs, 
f  tlie  second  through  the  kidneys)  finally  to  the  earth  and  air,  from 
rluch,  and  in  the  condition  in  which,  the  vegetable  took  them. 

8G5.  The  general  relations  of  vegetation  to  tliQ  mineral  and  ani- 
tud  kingdoms  are  exhibited  in  the  subjoined  diagram. 
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CHAPTEE    VII. 

OF  FLOWERING  AND  ITS  CONSEQUENCES. 

S66.  Plants  have  thus  far  been  considered  onlj  as  respects 
their  Organs  of  VegetcUion,  —  those  which  essentially  constitute 
the  vegetable  being,  by  which  it  gi-ows,  deriving  its  support  from 
the  sun'ounding  air  and  soil,  and  converting  these  inorganic  mate- 
rials into  its  own  organized  substance.  As  every  additional  supply 
of  nourishment  furnishes  materials  for  the  development  of  new 
branches,  roots,  and  leaves,  thus  multiplying  both  those  organs  which 
receive  food  and  those  which  assimilate  it,  it  would  seem  that,  apart 
from  accidents,  the  increase  and  extension  of  plants  would  be  limited 
only  by  the  failure  of  an  adequate  supply  of  nourishment.  After  a 
certain  period,  however,  varying  in  different  species,  but  nearly  con- 
stant in  each,  a  cliange  ensues,  which  controls  this  otherwise  indefi- 
nite extent  of  the  branches.  A  portion  of  the  buds,  instead  of  elon- 
gating into  branches,  are  developed  in  tlie  form  of  Flowers  ;  and 
nourishment  which  would  othei'wise  contribute  to  the  general  in- 
crease of  the  plant,  is  devoted  to  their  production,  and  to  the  matu- 
ration of  the  fruit  and  seeds. 

3C7.  Flowering  an  Exhaaslive  Process.  Plants  begin  to  bear  flowers 
at  a  nearly  deteiminate  period  for  each  species  ;  which  is  dependent 
partly  upon  constitutional  causes,  and  partly  upon  tlie  requisite  sup- 
ply of  nutritive  matter  in  their  system.  For,  since  the  flower  and 
fruit  draw  largely  upon  the  powers  and  nourishment  of  the  plant, 
while  they  yield  nothing  in  return,  fructification  is  an  exhaustive 
prcgcess,  and  a  due  accumulation  of  food  is  requbite  to  sustain  it.* 

*  When  the  branch  of  a  frait-tree,  which  is  sterile  or  does  not  perfect  its  blos- 
soms, is  ringed  or  ffirdled  (by  the  removal  of  a  narrow  ring  of  bai^),  the  elab- 
orated jnices,  being  arrested  in  their  downward  course,  are  accnmnlated  in  the 
branch,  which  is  thus  enabled  to  produce  froit  abundantly ;  while  the  shoots  that 
i^>pear  below  the  ring,  being  fed  by  the  mucb  weaker  ascending  sap,  do  not 
blossom,  but  push  foith  into  leafy  branches,  80  the  flowers  of  most  trees  and 
shrubs  that  bear  large  or  fleshy  fruit  are  produced  fix>m  lateral  buds,  resting 
directly  upon  the  wood  of  the  previous  year,  in  which  a  quantity  of  nutritive 
matter  is  deposited.  80,  also,  a  seedling  shoot,  which  would  not  flower  for 
several  yean  if  left  to  itself,  blossoms  the  next  season  when  inserted  as  a  graft 
into  an  older  trunk,  from  whoso  accumulated  stock  it  draw*. 


I  n  fpw  wcfiks  or  months  afipr  they  ppn'tig  from  the 
seed,  when  they  hnve  litlle  nourishment  «tortvl  up  in  thpir  t1s.^ui; ; 
and  their  lives  aro  destroyed  by  the  pnMoss  (144)  :  hiVniiink  flowi-j* 
aftpr  n  longer  period,  rapidly  exhfuistitig  th<'  noui-ishment  arcinnni- 
Intecl  in  the  root  during  the  previoii3  season,  and  then  p(*rishing 
(145)  I  while  shruiw  and  trt- ea  do  not  eommenee  flowering  until 
they  are  Hjtflciently  eatnhli.shod  to  endure  it.  The  exlimijirioii  con- 
sequent upon  flowmng,  however,  is  often  exhibited  in  fniit-trees, 
which,  after  producing  an  cxces!»tve  ri-op  (especinlly  of  late  fruity 
.■such  a^  apple:f!i)»  sometimes  fail  to  boar  the  surceeding  year.  "Wlien 
the  crop  of  one  year  fails,  tlie  nouris^hment  which  it  would  hnve,  ap- 
propriated aceumulales,  and  the  trcu  mny  bear  more  abuiuhuilly  the 
following  ficason,  and  so  on  ahematelj'  from  year  to  year. 

36ft.  The  actual  eonsumplion  of  nourishment  in  flowering  may 
be  shown  in  a  variety  of  ways ;  as  by  the  rapid  disappe-irmiec  of 
the  farinaceous  or  saccharine  store  in  the  roots  of  the  CsuTot,  Beet, 
&c.  when  they  hegin  to  tlower,  leaving  them  light,  dry,  and  empty; 
and  by  lite  r^ipid  diminution  of  the  sngnr  in  the  stalks  of  the  Sugar- 
cane and  of  Muize  at  the  same  period.  The  stalks  are  therefore 
cut  fi>r  making  sugar  just  before  the  flowew  expand,  when  thej 
contain  the  greatest  (jmount  of  j?ftCchorine  matter. 

369.  The  con^()uence,4  of  this  exhnui^tioti  tipot]  the  duration  of 
plants  are  further  illusrrnted  by  the  faeilily  with  which  annuals  may 
be  changed  into  bicmnialn,  or  their  life  prolonged  indefinitely  by 
preventing  their  flowering;  while  lliey  perish  whenever  they  bear 
flowera  and  s(wd,  whether  during  the  fiTwt  or  any  succeeding  year. 
Thus,  u  common  annuiil  Larkspur  haa  given  rise  to  a  double-flowered 
variety  in  the  gardens,  which  bears  no  seed,  tmd  has  therefore  bft* 
come  a  pei-enniaL  Cabbage-stumper  which  are  planted  for  seed,  may 
be  mode  to  bear  heads  the  fiecond  year  by  destroying  the  flower- 
shoots  as  they  arise  }  and  the  process  may  be  raiDtinued  from  year  to 
year,  thus  converting  a  biennial  into  a  kind  of  perennial  plant.  Tlie 
effect  of  flowering  ujwn  tlie  bngevity  of  the  individual  h  strikingly 
shown  by  the  Agave,  or  Century-plant,  —  so  called  because  it  flow 
ers  la  our  (»nscrvatoriea  only  after  tlie  lapse  of  a  hundred,  or  at 
least  a  great  number  of  yeaw  ;  although,  in  its  native  sultry  climate, 
it  generally  flowers  when  five  or  six  yoara  old.  But  whenever  tlud 
occurs,  the  sweet  juice  with  whieb  it  b  filled  at  the  time  (which  by 
fermentation  Torms  pidf/ue,  the  inebriating  drink  of  the  Mexicans)  fa 
cottsumed  at  a  rutc  answering  to  the  ajtoni:jhing  rapidity  with  which 
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)^)fc^  Awrwiifalk  sliool ;  furtli  i2i),  itnd  llie  wlml.-  |.bnt  inpviia- 
Wr  |w^bf»  when  the  sit'tb  hnve  rliMMied.  So,  ulso,  lln.-  CViypluu 
«r  Ti»l«|«*-<«*V  *  inHgnificf''nt  OriciiliU  Piilm,  whirh  lives  to  a  gn'8t 
we  *mi  atlAiBa  an  imiJO.^ing  altitude  (bi'Jiritig  ii  crown  of  Ir-avp*. 
Mnde  of  which  is  often  tliirty  loet  in  cipcumforenre),  fluwtrrs 
WK«  i  but  it  then  beiirs  an  enonnous  number  of  blo-woms,  mr- 
ttrJk^l  IvH*  A  crop  of  nuts  suflidt<nt  lo  ^uppljr  a  krge  (lt<>[rict  with 
M<d ;  and  th&  tree  pcrinhe:^  from  tiie  «xhnu.4lion. 

370.  Flowering  and  fruiting,  then,  draw  largely  lapon  the  plant'* 
nMMNtSt  whiles  iht'j  give  hnck  notlnng  in  relui*n.     In  the^e  o)x*nt> 

a  also  in  germinatton,  vegetables  act  (is  true  consnmpr*  (like 
'-anbnaht,  3G3),  decomiiosing  their  own  pnjdueta,  wid  giving  buck 
['Wrbonic  nciit  ^uid  wnter  to  the  air,  in'stead  of  taking  the^c  mateiials 
fhmi  the  air.  It  is  in  flowering  lliat  they  actually  con'^unie  most. 
In  fruitin«f,  attliongh  a  large  qnimtiiy  of  nourisiutlent  is  taken  from 
llie  planU,  ttuR^  is  mo<^tly  at-ouinuktetl  in  the  fruit  and  n^aA,  in  a  con* 
ctmliittefl  form,  for  tlie  future  use  of  the  new  individual  in  the  5p«l. 

371.  The  I'cnl  consumijlioiv  of  nonrUhjnent  by  tJie  flower  w  j-hown 
by  the  action  of  flowers  ujwn  the  air,  so  different  from  that  of  lea>'et«, 
Wliile  the  foliage  wiihdniws  carbonic  acid  from  (he  aii',  and  re« 
fttortia  oxygen  (346,  358),  flowers  take  a  small  portion  of  osyg 
from  the  air,  and  ^ve  back  carbonic  actd.  While  leaves,  lUerefo 
purify  the  air  we  brtathe,  flowers  contaminate  it;  though,  of 
only  to  a  degree  whiL4i  h  relatively  and  abwluiely  insignificant 
Tldi*  propels  h  necess-arily  attendwi  by  the 

372.  Evolution  of  Hesl.  Wlien  cjii-bon  is  consumed  as  fuel,  and 
by  the  oxygen  of  the  air  conrerit_>d  into  carbonic  actd,  an  amoonl 
of  heat  is  evolved  direcily  proportiointto  to  (lie  qusiniity  of  carbon 
ron,*iiined,  or  of  CjirlKinic  acid  produced.  Precisely  the  etaaa 
amount  is  more  slowly  genenktcd  during  the  gradual  dwomjiosilion 
of  the  asime  (juantity  of  vcgefeible  matter  by  decay,  —  a  heat  which 
h  employed  by  the  gardener  when  he  makes  hot-beds  of  tan,  decay- 
ing Icjive.s,  and  inimur**, — or  by  the  bii^athing  of  animals,  which 
niuintsuns  their  elcviiled  tcmjieratune  (3G4).  The  conversion  of  o 
given  amount  of  carbon  and  hydrogen  into  carbonic  acid  and  vnu^, 
under  whatever  cirannstanL-es  it  nuiy  take  place,  and  whether  slowly 
or  rapidly,  generates  in  all  cases  the  very  Siune  amount  of  heat. 
Now^  sinci;  flowere  consume  carbon  and  protlucc  carbonic  acid,  acting 
in  this  rc-'ficct  like  animals,  they  ought  to  evolve  he«t  in  proporti^ 
to  tliat  consumption.     This,  in  fact,  they  do.     The  evolution  of 
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in  bTo!)soinin<T  vrns  first  observed  hj  Lnimirr-li,  jilmut  ?nv*'rTly  years 
ago,  in  ihe  Eiit»o;M'?in  Ariini,  wliidi,  jti-it  »>  lliy  (Knvcrs  upeti,  '"  ^towj* 
hot,  as  if  it  wt'rc  aitoiit  to  burn."  It  wan  ni'u-\'\vt\nl.-i  j^hown  by  SiiiJ>"- 
?ure  in  11.  mimbtT  of  tlowera,  auch  a^  those  of  llici  Bijj;noiiifl,  Groui'J, 
laid  Xtiberoe,  xiiul  the  hoitit  was  Rhown  to  In'  in  dlrcr't  pwjKivfion  to 
llie  coiiHumjition  of  thf;  oxygen  of  tlie  iiir,  or,  in  otlu-r  ^voi-fls  of  thf 

I  Qurbon  of  the  liltmt.  The  increase  of  tenii>emtui"e,  in  these  casts, 
Tfas  mejwuiT'il  by  common  instrument.'*.  But  now  th;it  tliermo-elcc- 
tiic  nppamfus  tiftbnl*  the  means  of  mea-iiriiif;  v:iri:itioii^  imvpprf- 
ciable  by  tJte  moi^t  delicate  thermomt'iur,  the  heat  pcHcntlwl  by  an 
ordinary  cluster  of  blos=ioms  mny  be  detect er]-  The.  phenomenon  i.n 
most  slrikin"^  in  the  ch$g  of  stjiiif  kii-ge  trnjiiriil  plan  Is  of  the  Ariun 
Mmily,  where  an  immense  numlier  of  l^lo^-^ottis  are  ornwded  logieJher 
and  muffled  by  a  hooded  leaf,  of  s|)athc  (390), whieh  eonfine.-i  atid  lever- 
hej?sites  the  heat.  In  ^ome  of  thcije,  the  temp<*i'atHi'e  rt*e.-^  at  tiiiiM 
to  twenty  or  even  HUy  dt-grec^  (Fahrenheit)  above  thiit  of  the  sijr- 
J^Winding  air.  This  inurpit-ie  of  tcmpemtui'e  ofM'urss  d:iiiy,  from  the 
tiiDe  tlie  fluvvfis  Li]»'n  until  they  fade,  but  h  mo.t  slt'Iking  durlii;:;  llie 
bedding  of  the  iKjlIen,  At  niglU,  the  tempenttiire  falls  ne;u'ly  lo 
ln*t  of  ilic  surronuding  air  ;  but  in  the  coarse  of  thu  inoruing  ihti 
"**t  comes  on,  iis  it  were  like  n  paToxysm  of/ever^  attaining-  the 
•"^xLmnm,  day  after  day,  veiyr  netu'ly  at  the  stimt;  hour  of  the  after- 
noon, and  gniJnrtlly  declining  towanU  ei-ejiiiig.  In  oi^linary  nu^es, 
the  h^al  of  flowering  is  more  than  counterbidanewl  by  the  VHpoHza- 
tion  fif  i\^f  iijip  j,|)(|  ii^p  abiiorption  of  solar  heiil  by  the  foliage;  so 
"''**  th«  aftual  temperature  of  a  leafy  plant  in  summer  id  lower  thsu 
*"^  of  ibe  atmosphere. 

»73.  We  have  rcniJirltcd  that  the  principal  ronmmpHon  t«kps 

P«»re  in  the  flowiT ;  and  that  a  store  is  laid  un  in  the  froil  and  #Ged. 

**'  tnuch  even  of  this  store  is  consumed  when  the  seed  germinale.* ; 

**    tri  gtirminatinn,  fi-^   is   seen   in   the  malting  of  harley,  a  large 

^'^'Jrtt  of  organic   matter  ii^  decomposed  into  carbonic   acid  and 

**'-**,  And  a  proporlionate  quantity  of  heat  is  evolred*     By  a  nut 

,  ^^  Violent  melnplior  it  may  be  said,  tlierefofe,  that  the  fiibled  VXviv- 
^  ^t*  iTatized  in  itic  Ce.iitury-plit»t  (.169),  wLJi-h,  after  hving  a  Imn- 
^•ejirs,  consumes  itself  in  prodiieing  and  giving  life  to  its  off- 
^J5,  who  litendly  ri-su  fititn  its  a^hes. 

•1.  PIUDtS  Tirnl  a  SeniOIl  of  RfSl.     When  plants  are  In  luxuriant 
*^li,  rapidly  pushing  forth  leafy  bnuichis*,  (hey  ftrc  not  npt  to 

^^*^Uce   flower-bud:*.     Our  fruit-tree.-!,   in   very  layist  s*:;it^ons,  or 
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vrhen  cultivated  in  too  rich  a  soil,  often  grow  luxuriantly,  but  do  not 
blo.ssom.  The  same  thing  is  observed  when  our  Northern  fruit-trees 
are  transported  into  tropical  climates.  On  the  other  hand,  whatever 
checks  tliis  continuous  growth,  without  affecting  the  health  of  the 
individual,  causes  blossoms  to  appear  earlier  and  more  abundantly 
than  they  otlicrwise  would.  It  is  for  this  reason  that  transplanted 
ii'uit-frees  incline  to  blossom  the  first  gea=on  after  their  removal, 
though  they  may  not  do  so  again  for  several  years.  A  .state  of  com- 
pnruiive  rest  seems  needful  to  the  transformation  by  whicli  flowers 
are  fonned.  It  b  in  autumn,  or  at  least  after  the  vigorous  vegeta- 
tion of  tlie  season  is  over,  that  our  trees  and  shrubs,  and  moat  peren- 
nial herbs,  fonn  the  flower-buds  of  the  ensuing  year. 

375.  The  requisite  annual  season  of  repose,  which  in  temperate 
climates  is  attained  by  the  lowering  of  the  temperature  in  autumn  and 
winter,  is  scarcely  less  marked  in  many  tropical  countries,  where 
winter  is  unknown.  But  the  result  is  there  brought  about,  not  by 
cold,  but  by  heat  and  drj'ness.  The  Cape  of  Grood  Hope,  the 
Canary  Islands,  and  the  southern  and  interior  parts  of  California, 
may  be  taken  as  illustrations.  In  the  Canaries,  the  growing  season 
is  from  November  to  March,  —  the  winter  of  the  northern  hemi- 
sphere ;  —  their  winter  also,  as  it  is  the  coolest  season,  the  mean 
temperature  being  66°  Fahr.  But  the  rains  fall  regularly,  and 
vegetation  is  active ;  while  in  summer,  from  April  to  October,  it 
very  seldom  rains,  and  the  mean  temperature  is  as  high  as  73°. 
During  this  dry  season,  when  the  scorching  sun  reduces  the  soil 
nearly  to  the  dryness  and  consistence  of  brick,  ordmary  vegetaticm 
almost  completely  disappears ;  and  the  Fig-Marigolds,  Euphorbias, 
and  other  succulent  plants,  which,  fitted  to  this  condition  of  things, 
alone  remain  green,  not  unaptly  represent  the  Firs  and  other  ever- 
greens of  high  northern  latitudes.  The  dry  heat  there  brings  about 
the  same  state  of  vegetable  repose  as  cold  with  us.  The  roots  and 
bulbs  then  lie  dormant  beneath  the  sunburnt  crust,  just  as  they  do 
in  our  frozen  soiL  When  the  nuny  season  sets  in,  and  the  crust  is 
softened  by  moisture,  they  are  excited  into  growth  under  a  dimin- 
ishe<l  temperature,  just  as  with  us  by  heat ;  and  the  ready-formed 
flower-buds  arc  suddenly  developed,  clothing  at  once  the  arid 
waste  with-a  profusion  of  blossoms  (194).  fhe  vegetation  of  such 
I'egions  consists  mainly  of  succulents,  which  are  able  to  live  through 
the  drought  and  exposure ;  of  bulbous  plants,  which  run  through 
their  coarse  before  the  drought  becomes  severe,  then  lose  their 
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foliage,  wliile  the  bud  remaina  qui&jccjit,  enfely  protected  under 
ground  until  tlitj  rainy  season  returns  ;  and  of  nnnmiLs,  which  mnke 
rhfir  wliolt  growtli  in  ii  few  wcck.s  and  ripen  their  Buedis,  in  wiiich 
stale  tlie  upt'citei  sei-ut'oly  pfisi^tw  the  iU'id  sestJiotv. 

376.  Tlic-^e  cousUiemtions  elucidate  tliK  prcK'ews  oi forcing  pknts, 
aiwl  otiier  operations  of'  horticulture,  hy  whit-li  we  are  enahlud  to 
obeniii  in  winter  tht-  flowers  und  fruit:*  of  guitinipr.  T1\e  gjirflencr 
accomplishtiS  these  rc^^uhi  jmndpally  by  skilful  Hlterfitiona  of  lUo 
natural  period  of  repose.  He  give;*  the  plnnt  ftn  artilit'ijd  period 
of  rest  by  drynt?ss  ivX  the  Beaton  wlit'n  he  cannot  command  cold, 
and  then,  by  the  influence  of  heat,  light,  awd  moisturf,  which  hu  CiUi 
always  commajid,  eatises  it  to  grow  at  u  sciison  when  it  would  havu 
been  quiescent.  Thus  he  retards  or  Hd^'anee^,  at  wilt,  tlie  periods 
of  flowering  luid  of  re^t,  or  in  lime  completely  inverts  tbetn. 


CHAPTER    Till. 


OF  THE  INPLOKESCtarCE. 


377.  lafjoreuence  is  the  term  used  to  designate  the  armngement 
of  flowers  upon  the  stem  or  branch.  Tlie  flower,  like  the  bmnch^ 
is  evolved  from  a  bud.  Flower-buda  and  lesif-buds  arc  often  so 
dmilHr  in  appearance,  that  it  is  diflicult  lo  distinguish  one  from  the 
Other  before  their  expanisioU'  The  most  conspicuous  parts  of  the 
flower  are  so  obviously  analogous  to  the  leiives  of  a  bmneji,  that 
they  i»re  called  in  common  Itmguage  the  lejives^of  the  flower.  Such 
a  flower  as  the  double  Camellia  appears  tts  if  com]K)sed  of  a  rosette 
of  whtt(>  or  colored  leaves,  resembling,  except  in  their  color  and 
texture,  the  clusters  of  leaved  which  are  crowded  on  ihe  offseta  of 
such  plants  as  the  Houeeleek  (Fig.  207).  We  iheix-foi'e  naturally 
regard  a  flowf r-hud  ns  analogous  to  a  leaf-bud ;  and  a  flower,  oon- 
-sequently,  as  analoj^ou:^  to  a  ^hort  leafy  branch. 

378.  Thia  analogy  is  confinned  by  the  position  wJiich  flowers  oc- 
cupy. They  apjiear  at  the  fame  (niluaiions  a.-*  ordiniii-y  bud>i,  and  at 
no  other  ;  that  is,  they  oi't^upy  the  extremity  of  lliu  stem  or  bcanch, 
and  the  axil  of  the  leaiert  (150,  165).     Consequently,  the  »i*rangcw 
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ment  of  the  leaves  governs  the  whole  airangprnont  of  the  blossonui, 
as  well  as  that  of  the  branches.  The  ahuost  endless  variety  of 
modes  in  which  flowers  are  clustered  upon  the  stem,  many  of  them 
exhibiting  the  most  graceful  of  natural  forms,  all  implicitly  follow  the 
general  law  which  has  controlled  the  whole  development  of  the  vege- 
table from  the  beginning.  "We  have,  throughout,  merely  buds  tenni- 
nating  the  stem  and  branches,  and  buds  from  the  axil  of  the  leaves. 
379.  The  simplest  kind  of  inflorescence  is,  of  course,  that  of  a 

solitary  flower,  —  a  sin- 
gle flower-stalk  bearing 
a  single  flower;  as  in 
Fig.  306  and  Fig.  827. 
I'he  flower  is  solitary  m 
both  these  instances ;  but 
"•  in  the  latter  case  it  oc- 

eapies  the  summit  of  the  stem,  that  is,  it  stands  in  the  place  of 
a  terminal  bud ;  in  the  former  it  arises  from  the  axil  of  a  leaf,  or 
represents  an  axillary  bud.  These  two  cases  exhibit,  in  their  great- 
est simplicity,  the  two  plans  of  inflorescence,  to  one  or  the  other  of 
which  all  flower-clusters  belong. 

880.  We  begin  with  the  second  of  these  plans ;  in  which  the 
flowers  all  spring  from  axillary  buds  ;  while-  the  terminal,  bud,  de- 
veloping as  an  oi-dinary  biimch,  continues  the  stem  or  axis  indefl- 
nitely.  For  the  stem  in  such  case  may  continue  to  elongate,  and 
produce  a  flower  in  the  axil  of  every  leaf,  until  its  powers  are  ex- 
hausted (Fig.  307).     This  pves  rise,  therefore,  to  what  is  called 

881.  Indcflnite  or  Indeterminate  Inflorescence.    The  primary  axis  is 

here  never  terminated  by  a  flower ;  but  the  secondary  axes  (from 
axillary  buds)  are  thus  terminated.  The  various  forms  of  indefl- 
nite  inflorescence  wl5ich  in  descriptive  botany  are  distinguished  by 
special  namesj  as  might  be  expected,  run  into  one  another  through 
intermediate  gi'adiitions.  In  nature  they  are  not  so  absolutely  fixed 
as  in  our  written  definitions ;  and  whether  this  or^hat  name  should 
be  used  in  a  particular  case  is  often  a  matter  of  fancy.  The  sub- 
joined account  of  the  principal  kinds  will  at  the  same  time  bring  to 
view  tlie  connection  between  them. 

382.  The  principal  kinds  of  indefinite  inflor^cence  which  have 
received  distinctive  names  are  the  Haceme,  the  Corymb,  the  Umbelf 
the  Sptkef  the  Jlead,  the  Spadix,  the  CatUn,  and  the  Panicle. 
IflO.  808.    A  flowwiog  teuicli  of  Hoaqrwort,  LydnMcbla  noioniulaxta. 
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383.  Before  ilhistrating  these,  one  or  two  trrms,  of  common  oc- 

cuiT^nce,  may  be  dttiiied.     A  flower  which  lids  no  ^(nlk  t«  .~it]if»OTt 

It,  tut  which  sits  liirecily  on  the  stem  or  axis  it  pi*occeda  from,  is 

iiOiifl  to  be  sessth.     If  raised  on  a  stalk,  this  is  cftlkd  ita  PEDtT^*CLK, 

If  tlie  wliole  floweT'-cluster  is  raii^cd  on  a  st;ilk,  this 

keeps  the  uanie  of  peduncle,  or  comvu/n  jrediincfe  (Fig. 

307,  jj)  ;  and  the  stalk  of  each  particular  flower,  if  it 

Imve   anj%  take&  the  name  of  Pkuicel  or  partial 

jfeditfick  ip')'     Ttio  portion  of  tlie  general  staJk  along 

which  flowers  are  di^poi^ed  is  called  llie  axit  af  in- 

fiorescencet  or,  M'l»*n  covpred  with  eessile  flower?,  the 

rhac/tit  (liaeklx>ne),  and  jsomctimes   (aa  when  thick 

Isd    covered  ynih  crowded  flowers)   the   receptacle. 

TTse  ]ea%'ed  of  a  flower-t'hister  generally  are  termed 

BlACTB.     But  when  we  wish  particularly  to  distin- 

•^^nsli  (heir  sorts,  tho^e  on  the  peduncle^  of  main  axis, 

•w  'which  have  a  flower  in  their  axtl,  take  the  name 

t^Srocts  (Fig.  30 7>  b)  ;  and  those  on  the  jx-dicels  or 

I*rt*aJ  flower-stalks,  if  any,  that  of  Bractlets  or 

"Ka^ctkoles  (£').     Tlie  bracta  are  often  reduced  to 

8niiimte  iiize,  so  m  to  escape  ordinary  notice ;  they 

T«ry^  ftpquently  fall  ofl"  wlien  the  flower-bud  in  their 

*^     ^xpond^,  or  even  earlier  ;  and  ^ometimc.^;,  as  in 

"^  Sweater  part  of  the  Mustard  family,  they  altogether 

fiiil  toi  apj^H/ar,  • 

_  ^^-4.  A  Esecme  (Fig.  307,  308,  315)  h  that  form  of  fiower-cliiet^ 

**  ^Hich  the  flow»*rs,  each  on  their  own  fooist:ilk  or  pedicel,  are 

sfTarig^j  along  a  common   stalk  or  axh  of  itiflorcsence ;  as  in  the 

^^r      «f  ilic  Valley,  Currant,   Choke-Qicrry,  Brirberry,  &c.     The 

»*fes5t.  blossoms  of  a,  raceme  arc  of  coutijc  the  oldest,  and  tliereforc 

**!*'*      first,  and   the  ordi*r  of  blos^fioming  is  Oiceadhig^  frum  \\w  bol- 

^    t^  tlie  top.     The  SMnimit,  never  being  stopped  by  a  terminal 

***»*,  may  go  on  to  gixiw,  and  otlen  does  so  (as  in  the  Snowhei'fy, 

"=pliPPtl'*  Prir-L',  &t\),  prtwhidng  latend  floivera  one  aftf^r  another 

'^^^^hoat  tlie  season.     In  the  raceme,  tlie  axia  of  infiore^ccnce  is 

^  cr  \vAs  elongated,  and  the  peflieels  are  about  eqtml  in  length. 

38 o.  i  Coi^mb  (Fig,  303,  3111)  is  the  same  as  a  raceme,  except 

Hie  lower  pedtetdu  are  eJon^led,  so  as  to  form  a  jevcl-topjicd  or 

gtiLij  convex  bunch  of  flowera ;  as  in  the  Hawthorn,  &;c. 

^.    A  Baoan*,  «IUi  %  g«nen]  pcdUDClo  (p),  p«d]eelt  ip),  biwta  (b),  uid  brutlBti  {¥). 
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8BG.  An  CmW  (Fig.  310)  diffprs  from  a  roryml)  only  in  having 
a!)  llie  petlicels  arising  from  the  sumo  np[>ar*'m  point,  so  as  lo  rcifrm- 
ble  tlie  rajs  of  tm  umbrella ;  —  the  genoral  peJiincle,  in  this  case^ 
benrmg  several  flowers  without  any  perceptible  elongation  of  the 


wdd  of  infloresence.      The    Primrose  and  the  Milkweed  afford 

familiar  examples  pf  the  simple  umbeL 

3d7<  A  corymb  beiug  evidtintljr  the  fiame  as  a  raceme  with  a 
eliort  main  ^xh,  and  ait  umbel  the  same 
as  a  eor^'inb  wiili  a  still  shorter  oxia, 
it  i»  evident  that:  the  outer  flowers  d 
an  lunbi'l  or  ooiymb  corrt'^poml  to  tha] 
lowermost  in  ibo  raceme,  and  Umt  these 
will  first  expand,  |]te  btos^oming  pro'j 
ceedltig  rcgulurly  ftom  the  hiise  to  tho  | 
apex,  or  (which  ia  the  same  thing)  from 
tlie  cireumiereuce  lo  the  fen)  re.      This 
mode  of  development  unitbrmtj  taket^j 
place  when  the  fluwens  atise  fram  axil- 
lary hudi ;  on  which  account  the  indefi- 
nito  mode  of  iodorescenee  is  also  called 
the  centripetal. 

386.  Ill  alt  the  foregoing  caseg,  the 
flower*  arc  rabed  on  frfalk?;,  or  pediceU*  i 
When  the^e  are  waiiiing,  or  m>  elmrt  a»J 
not  to  be  ap|}areiit,  u  Sfttke  or  Ifead  uJ 
piioduced. 
8S9.  i  Spite  ia  the  Bome  as  tlte  raceme,  except  that  the  (low«r»' 

areeedsile ;  a^  in  the  Plantain  (Fi^.  311)  and  Mullein.     It  ia  im  in' 

no.  WS.    AnPMD*.    Mi.  kanymb.    IN.  An  ttnlwl 

no.  <tL    Yott^K  'FUu  <a  Blmtttt  mMJfit,    VO,  CktUo  oe  WUta  Btnh. 
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determinate  infloresenee,  with  tlie  primary  axis  elongated,  and  the 
flowers  tlesti(ute  of  petlicels  or  with  otily  very  ehort  ones.  Two 
VHtieLies  of  the  aplke  have  received  independent  name;?,  viz.  the 
Spcidtx  and  tlie  Ament. 

390,  A  Spfldil  is  a  fleshy  spike  enveloped  hy  a  large  bract  or  tnod- 
Ified  leaf,  cjilled  a  Spatiie,  ^  in  Calla  paluslris  (Fig.  313),  the 
Indian  Turnip  (Fig.  314),  BJid  the  Skunk  Cubhage  (Fig.  1205). 


391.  In  imcitt,  or  Catkin,  is  merely  that  kind  of  spike  with  scalar 
bracts  borne  by  the  Birch  (Fig.  312),  Poplar,  Willow,  and,  as  to  one 
of  ibe  two  sortd  of  flowers,  by  the  Oak,  Walnut,  luid  Hickory,  which 
are  accordingly  called  amentaceom  trees.  Catkins  usually  fall  off 
in  one  piece,  after  flowering  or  fruiting,  e-sp«:iaUy  sterile  catkins 

392,  The  IlcaJ,  or  CapilUlllin,  is  a  globulur  cluster  of  sessile  flowersi, 
like  tlmt  of  Clover,  tlie  Button-Bush  (Fig.  320),  and  the  balb  of  tlie 
Buttonwood  or  Plane-tree.  It  is  a  many-flowered  centripetal  in- 
flore^eence,  in  which  neither  the  primary  axis  nor  tbe  secondary 
axes  are  at  all  lengthened.  We  may  view  it  either  as  an  umbel 
without  any  pedicels,  or  as  a  spike  witli  a  very  short  axij*.  Glen- 
ersilly  it  is  of  the  latter  chiirncter,  as  is  evident  in  a  Clovtr-htiui, 
wbero  what  wad  &r«t  a  head  fre<)ueutly  elouptets  into  ft  epike  9A  it 
grows  older, 

riG.  313, 314.    Sphdti  of  Calls  ud  of  Aram,  Mtk  th«  ipObi.   916   A  nouM  of  Cbtnr. 
X17.  A  ojrnw.    aiB.  Pkcick  of  McwlDw^ama^   tlV.  A  aorysib. 
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((W  in  Cornus  Flonda,  or  thb  pommon  Dogwood,  and  C,  Cann- 
densts,  Fig.  321)  btrotiiitig  petal-like,  and  much  more  showy  Uum 
tli«  blo*<Moni  itrvlf,  Ili.rc  it  is  al  once  dislinguifilied  from  the  calyx 
or  corolliv  by  its  including  a  numlicr  of  flowers.  Somctimtja,  how- 
erer,  as  in  the  Mallow  and  Hibiscus,  tlie  involucre  forma  n  kind 
of  outer  calyx  to  each  flower. 

\  5i)4.  The  axi.s,  or  rbacliis  (362),  of  a  head  is  called  it&  Recep- 
tacle. Frequently,  in^lcad  of  being  globubr  or  oblong,  it  u  fl:U  or 
depressML'dj  and  dihiled  horixonlally,  so  a*  to  allow  a  large  number  of 
fluwer-i  to  stand  on  iti^  Icvul  or  merely  convex  surface;  as  m  the  Sun- 
flower, Alter,  Marigold,  Dandehon,  and  Cichory  (Fig.  323).  Hore, 
as  in  Fig.  331,  a  act  of  bracts  form  an  involucro,  emrrounding  iho 
dense  head  of  flowers.  And  as  the  involucre  con^idcr.tbly  rcaenihlc* 
a  calyxj  while  the  outer  flowers,  often  of  a  pocidiar  foi  i,  are  rt-jidtly 
nri^taken  lor  petals,  tlie  head  in  these  and  Bimilar  plant.^  wa«  called. 
A  compound  Jioicer  by  tlie 
oldtr  bolaj  iLsts.  Pig.  .'}24  rc|i- 
rc-'venU  u  section  through  a 
head  of  tach  flowei-a  in  a  Co- 
rM>p«iis;  and  Fig.  335  i-i  asliee 
of  the  same,  more  enlarg<ed, 
displaying  some  of  the  sepa- 
rate flowpr.H.      In  Coreopsis, 

as  ia  the  Sunflower,  Yarrmr,  a 

^bc,  each  blossom  of  the  head  is  subtended  by  \lA  bract  th)  \  and 
the  bnicta  in  5udi  eases  ui-e  called  PtdetB  or  Chaff. 


S95.  The  Fio   presents  a  case  of  very  singular  inflorescence 

F10  325,  k  lUn  of  Yi%.  S24,  niSn aolug^,  wllh  oan  tafaulu  pfi&ct  Doirer  (a)  left  rtuid^ 
\a^  on  tlw  TWcpLulc,  mnd  «ibt«Diiletl  b; It*  bn?'t  or  chalT  {It) \  kim  ime  ll£Ol.il«  ami nflvb^  T*y- 
flovar  (e),  and  pwi  ofaiMttiar :  d,  McUaq  of  bi*«f*  or  )ot«i  of  tb«  iuTolu^n. 
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(Ftg.  590  --  592),  where  the  flowers  apparonily  occupj  the  fnstd* 
instead  of  the  outride  of  the  axis,  being  enclosed  v>-ithin  the  fleshy 
receptacle,  wliieh  13  hollow  and  nearly  closed  at  the  top.  So  that 
Trhile  a  Sunflower,  or  tlie  like,  is  an  infloresrence  imiruting  a  hj<»- 
Bom,  a.  fig  is  an  inflorcseence  imitnttng  a  fruit.  Indeed,  it  is  much 
like  a  mulberry  (Fig.  593)  or  a  pine-apple,  turned  inside  out. 

396.  The  foregoing  are  all  forma  of  simple  inflore*cenc«' ;'  the 
ramificfttion  not  passing  beyond  the  first  etcp;  the  lateral  butls  being 
at  once  terminated  by  a  single  flower.  But  the  hilera!  flower- 
I  Stalks  may  tliemselve*  branch,  just  a^  onliiiary  bmnehes  give  ri*e 
to  branclilets :  then  the  inflorescence  becomes  compound.  If  the 
braoches  of  a  raceme  are  prolonged,  and  bear  other  flowers  on  pedi- 
cels similarly  arranged,  a  compound  raceme  is  produc<j(l ;  or  if  lUe 
flowers  are  sessile,  a  compotmd  spike  is  formed.  A  corymb,  the 
branches  of  which  arc  similarly  divided,  forma  a  c^mp&ttnd  c^tymh ; 
Kod  an  ombel,  where  the  branches  (often  calle*!  rtttfs)  bear  s^mAlier 
umbek  at  their  apex,  is  tei-med  a  compound  um- 
bel f  as  in  the  Caraway,  Par-^nip,  and  almost  all 
the  epcciea  of  the  family  Umhellifeme,  which  i« 
so  t]  anted  on  this  accouuL 

397.  For  these  secondary  umbel?,  a  good  Eng- 
Q\      \/  ~       l'*lt  name  lias  been  employed  by  Dr.  DarlingUnt, 

\^  I  that  of  UiiBELLETa,      Thi*.ir    involucre^  when 

O    \    i*"^      they  have  any,  13  distinguished  from  that  of  the 
^        principal  umbel  by  the  name  of  I?5V0i-tJCEL, 

398.  Wien  the  infloresrence  is  compound,  it  ifl 
readily  seen  that  tlie  different  kinds  of  intlorns- 
eencA  may  be  combined ;  the  firat  ramificjitimi 
following  one  pk,n,  and  the  eubdivision  anoiher. 
The  combination  is  Uiiiialty  expressed  by  a  di 
scriptive  phrase,  as  "spikes  Taeemof<e,  or  ra- 
oemed,"  "head*  corymbose/'  &c.  The  combina- 
tion of  the  raceme  and  tlie  corymb  or  the  cyme 
gives  rirse  to  a  form  of  infloresoeDce  which  ha»  a 
technical  name,  tvz.  :  — 

399.  Th6  Panlfle.     This  is  formed  when  Ihfc:^ 
ieeondaiy  axes  of  a  raceme  branoli  in  a  corymbose  manner,  as 
mogt  Grasses  (Fig,  318,  326),  or  when  thoge  of  a  corymb  divide  in  I 
Bianner  of  a  raceme.     And  the  name  h  spiilipd  to  almost  atiy  op 

no.  SX.    A  paniclo.    (Cumpu*  -with  Fig.  SO'  } 
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and  more  or  less  olongatal  inflorescence  which  is  iixeguSarly  bmncbed 
Iwice,  thrice,  or  a  greater  number  of  dmes. 

400,  A  Tbyrsux,  or  ThFnw,  in  a  compact  panicle  of  a  pyramidal^  oval, 
or  ohlotig  oiiiliiiij  ;  FLifh  B»  the  cluster  of  flowore  of  the  Lilac  and 
Horsedie^tnut,  a  bunch  of  grnpes,  &c. 

40L  Dcrinile  or  Determinate  Itinoreseeiice.  In  this  class,  the  flowers 
all  i-epre.rient  tenniual  bmU  (380),  The  pruiuiry  axis  h  directly 
terminated  by  a  single  flower-bud^  as  in  Fig.  327j  and  its  growth 
is  of  course  arrested.  Hero  we  have  a  solitary  tt'rminal  flower. 
Further  growth  can  tnke  phiee  only  by  tlie  development  of  secondary 
axes  from  axillary  buds*  These  may  de\'clop  at  once  m  peduncles, 
or  e»  leafy  branches  ;  but  they  are  in  either  case  arrested,  pooner  or 
later,  by  a  flower-bud,  just  (ls  tlie  primary  &\h  was  (Fig,  328).  If 
fiirther  development  ensues,  it  is  by  the  production  of  branched  of  the 
third  order,  from  the  axils  of  leaves  or  bracts  on  the  brandies  of  the 
second  order  ( Fig.  329)  ;  and  so  on.  Ilence  tiiis  mode  of  inflo- 
rescence 13  said  to  be  defmie  or  detertninate,  in  contradistinction  to 
the  indetenninnte  mode,  already  ti'cated  of,  where  the  primary  or 
leading  axes  elon^ite  indefinitely,  or  merely  cease  to  grow  from  the 
failure  of  nourishment,  or  aomo  other  extrinsic  ciuse.  The  most 
common  arid  most  regular  c»sej5  of  determinate  inflore&cenee  occur  in 
opporiite-leavcd  pljint?,  for  obvious  rea-wns ;  and  such  are  accordingly 
cbo«en  for  the  subjoined  illustmtione.  But  the  Rose,  Poientilla,  and 
Buttercup  furnish  fbmiliar  example*  of  the  kind  in  alternate-leaved 
plants 


402.  The  determinate  mode  of  inflorescenoe  assumes  forms  which 
may  closely  imitate  those  of  the  indeterminate  kind,  nlrendy  de- 
scribed, and  with  which  tliey  have  been  confounded.  When,  for  ex- 
ample, all  the  Fccondary  axes  connected  with  the  inflorescence  are 
ai'rested  by  terminal  flowcR;,  without  any  onwiird  growth  except 

19 
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what  forms  their  foot^alks  or  pedicels,  and  these  are  nearly  equal  in 
length,  a  r&ceme-like  inflorescence  is  produced,  as  in  Fig.  830 ;  or 
when  the  flowers  have  scarcely  any  pedicels,  the  spike  is  imitated. 
These  are .  distinguished  from  the  true  raceme  and 
spike,  however,  by  the  reverse  order  of  development 
of  the  blossoms ;  the  terminal  one  opening  eurliest,  and 
the  others  expanding  in  succession  from  above  down- 
wards ;  while  the  blossoming  of  the  raceme  proceeds 
from  below  upwards.  Or  when,  by  the  elongation  of 
the  lower  secondary  axes,  a  corymb  is  imitated,  the 
flowers  are  found  to  expand  in  succession  from  the 
centre  of  each  ramification,  beginning  in  the  centre  of 
the  cluster,  while  the  contrary  occurs  in  the  cor^-mb. 
That  is,  while  the  order  in  indeterminate  inflorescence 
is  centripetal  (S87),  that  of  the  determinate  mode  is 
centrifugdL  When  the  determinate  inflorescence  as- 
*"  sumes  the  flattish  or  convex  form,  which  it  more  com- 

monly does,  it  has  a  distinctive  name,  viz. :  — 

403.  The  Cpie.  This  is  a  flatrtopped,  rounded  or  expanded  in- 
florescence, whether  simple  or  compound,  of  the  determinate  class ; 
of  which  those  of  the  Laurustinus,  Elder,  Dogwood,  and  Hydrangea 
(Fig.  420)  are  fully  developed  and  characteristic  examples.  In  com- 
pound and  compact  cymes,  such  as  those  of  the  Laurustinus,  Dogwood, 
dec.,  the  leaves  or  bracts  are  usually  minute,  rudimentary,  or  aIxN> 
tive,  and  all  the  numerous  flower-buds  of  the  cluster  are  fully  formed 
before  any  of  them  expand ;  and  the  blossoming  then  runs  through 
the  whole  cluster  in  a  short  time,  commencing  in  the  centre  of  the 
cyme,  and  then  in  the  centre  of  each  of  its  branches,  and  thence  pro- 
ceeding centrifugaUy.  But  in  the  Chickweeds  (Fig.  331),  in  Hy- 
pericum, and  many  similar  plants,  the  successive  production  of  the 
branches  and  the  evolution  of  the  flowers,  beginnmg  with  that  which 
arrests  the  growth  of  the  primary  axis,  go  on  gradually  through  the 
whole  summer,  until  the  powers  of  the  plant  are  exhausted,  or  until 
all  the  branchlets  or  peduncles  are  reduced  to  single  intemodes,  or 
pe^oels  destitute  of  leaves,  bracts,  or  bractlets,  when  no  further  de- 
velopment can  take  place.  Such  cases  enable  us  to  study  the  deter- 
nunate  inflorescence  to  advantage^  and  to  follow  the  successive  yteps 
of  the  ramification  by  direct  observation. 

404.  A  Cymole  {Cymtda)  is  a  diminutiTe  cyme,  or  a  branch  or 
cluster  of  a  compound  cyme. 

na.  880.    I>iaiiiteliillanMiM«l 
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405.  The  FtlJiCicU  J^  a  tctj  compact  cyme,  with  upright  or  a]> 
pressed  brandies  }  as  in  the  Sweet  William. 

406,  A  Clfltncrule  is  a  cyme  conderL^cd  inlo  a  tin d  of  head.     It  U 
to  tlie  cyme  wUut  tlm  Lead  is  (o  the  corymb  or  umbt;!. 


407.  There  are  several  abnoi-mal  modiftcattons  of  definite  inflo- 
rescence, arising  from  irregnlar  development,  or  the  i^iipprecksion  of 
parti),  eueh  aa  the  uon-ftppcuu-unee  Fomelhnea  of  the  rt-nirat  flower, 
or  often  of  one  ui'  the  latei-al  bnmches  ut  each  division ;  ua  m  the 
ultimate  ramiJtrations  of  Fig,  3S1,  wltere  one  of  the  bilr-rul  p*^liceLl 
b  wanting.  When  tiiis  deviation  id  completely  iiimiiJ'f^toJ,  iliat  ia, 
M"hen  one  of  ilic  isiile  branrhes  ref^nlarly  ftiii^,  tlie  t-yme  is  ttppui-cntly 
converted  into  u  kind  of  one-sided  raceme,  and  the  flowers  seera  to 
expand  I'roTn  bt'low  upwards,  or  centripetally.  Tlio  diagram,  Fig. 
332,  when  eorajiared  with  Fig.  331,  explains  thi.s  anomaly.     Tite 

laee  of  the  uxillitry  branch  which  fails  to  develop  at  eaeh  ramifies^ 
tion  iB  indieatt'tl  by  the  doited  , 

lititju.  Caycs  iike  this  occur 
in  seveml  Ilyjx'ricums,  and 
in  frfime  other  oiijiosite-leaved 
plantd.  An  ftnjilo;;rous  case  oc- 
curs in  many  alicmate-leaved 
>lapts  ;  where  the  stem,  being 

^miinnted  by  a  flower,  is  con- 
^by  a  branch  from  the 
axil  of  the  uppt-nnost  leaf  or 
braet ;  this,  bearing  a  flower, 
is  aimilarly  prolonged  by  a  eecondary  bmnch ;  that  by  a  third,  and 
on  f  as  is  shown  in  the  diagram,  Fig-  333.      Sueh  forma  of  inflo- 


TtO   tB^.    TIm  op*n,  pragtoulTFlgr  dmtopvd  cyme  of  AUlm  MkhituilS. 
no.  9S,  88Si    VUuk  of  tw«  modiflcfttloui  cf  balicolil  cyuuM  or  Um  tueemm. 
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rescence,  which  we  may  observe  in  Drosera,  Sedum,  and  Hounds- 
tongue,  imitate  the  raceme  so  nearly,  that  tliej  have  commonly  been 
considered  as  of  that  kind.  They  are  distinguishable,  however,  by 
the  position  of  the  flowers  opposite  the  leaf  or  bract,  or  at  least  out 
of  its  axil ;  while  in  the  raceme,  and  in  every  modification  of  oen- 
tripetal  inflorescence,  the  flowers  necessarily  spring  from  the  axils. 
But  if  the  bracts  disappear,  as  they  commonly  do  in  the  Forget-me- 
not,  &c,  the  true  nature  of  the  inflorescence  is  not  readily  made  out. 
The  undeveloped  summit  is  usually  circinaie,  or  coiled  in  a  spiral 
manner  (Fig.  219),  gi-adually  unrolling  as  the  flowers  grow  and 
expand,  and  becoming  stnught  in  fruit  On  account  of  this  coiled 
arrangement,  such  cymes  or  false  racemes  are  said  to  be  hdicoid, 
or  scorpioid. 

408.  Tlie  cyme,  raceme,  head,  &C.,  as  well  as  the  one-flowered 
peduncle,  may  arise,  either  at  the  extremity  of  the  stem  or  leafy 
branch  (terminal),  or  in  the  axil  of  the  leaves  {axittary).  The  case 
of  a  peduncle  opposite  a  leaf,  as  in  the  Poke,  the  Grape-vine,. &c.,  is 
just  that  illustrated  in  Fig.  333,  except  that  in  these  cases  the  peduncles 
bear  a  cluster  of  flowers  instead  of  a  single  one.  The  tendrils  of 
the  Vine  (Fig.  161)  occupy  the  same  position,  and  are  of  the  same 
nature.  In  a  growing  Grape-vine,  it  is  evident  that  the  uppermost 
tendril  really  terminates  the  stem ;  and  that  the  latter  is  continued 
by  the  growth  of  the  axillaiy  bud,  situated  between  the  petiole  and 
the  peduncle ;  the  branch  thus  formed,  assuming  the  direction  of  the 
main  stem,  and  appearing  to  be  its  prolongation,  throws  the  peduncle 
or  tendril  to  the  side  opposite  the  leaf. 

409.  Tlie  extra-axiOary  peduncles  of  most  species  of  Solanum,  &c 
are  terminal  peduncles,  which  have  become  lateral  by  the  evolution 
of  an  axillary  branch,  with  which  the  peduncle  or  the  petiole  is 
united  for  some  distance.  Such  peduncles  sometimes  come  from 
extra-axillary  accessory  buds  (169). 

410.  In  the  Linden  (Fig.  742)  the  peduncle  i^jpears  to  spring 
from  the  middle  of  a  peculiar  foliaceous  bract  But  this  is  rather 
a  bractlet,  inserted  on  the  middle  of  the  peduncle,  and  decurrent 
down  to  its  base. 

411.  A  peduncle  which  arises  firom  the  stem  at  or  beneath  the 
surface  of  the  ground,  as  in  Bloodroot,  the  Primrose,  the  60K»iIled 
stemless  Violets,  &c.,  is  called  a  radiciU  peduncle,  or  a  Scape. 

412.  A  combination  of  the  two  classes  of  inflorescence  is  not  un- 
usual, the  general  axis  developing  in  one  way,  but  the  separate 
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floweiM-lusters  tn  the  other.     Thus  the  heads  of  the  .Smifiow»?r  and 

of  all  ihe  so-called  compoiinid  flowfrs  (394)  nre  centripetal,  the 
flowei"3  exjKinding  ivjfuliid)'  from  iho  margin  or  L'ln'Umffirei]<M3  to  the 
centre  ;  while  the  branches  thftt  be«r  the  hendB  are  developed  in  the 
eemtrifuifftl  motk,  tlie  central  ht-ntls  being  eRrliest  to  fome  Into  bloa- 
tcm^  Tliis  h  exactly  i-Livm'sed  in  nil  Labiatre  (idnnts  of  the  Mint 
tribe);  where  the  stem  grows  on  inrletimteJy,  producing  axillary 
clutsters  in  the  form  of  ft  general  j-noeme  or  ppikc,  which  blossoms 
from  below  upwanb ;  while  the  flowers  of  each  chislcr  fomi  a  cjTne, 
and  expand  in  the  centrifugfd  manner.  These  cymes,  or  ct/muhs 
(404),  are  Bsimlly  close  and  compact,  and  bi'ing  Bituatcd  otit  in  each 
Kx\\  of  the  opposite  leave,;!,  the  two  together  frequently  form  a  clus- 
ter which  enrrountk  the  stt'sn,  like  a  whorl  or  verticil  (as  in  the 
Cittnip  and  Hort'hound)  ;  hence  such  flowcra  are  often  paid  to  be 
vhorlfd  or  rerltciUttte,  wliich  is  not  i^ally  the  case,  as  they  evidently 
all  spring  from  the  axils  of  the  two  lejives.     The  appiirent  verticil 

I     cf  tbi25  kind  is  sometimes  temied  a  Vkhticilla9TKR. 

i  413.  True  whorled  flowers  occur  only  in  some  plants  with  wborled 
leares,  as  in  HJppuris  and  the  Water  MilfoiL 

I  114.  Having  glanced  at  the  circumstances  which  attend  and  con- 
trol the  production  of  flowers,  and  considered  the  laws  which  govern 
tbeir  arrangement,  we  have  next  to  inquire  what  the  flower  is  oom- 
pcsed  of. 

415.  The  Flower  (117)  Rsauraes  an  endless  variety  of  forma  in 
dtflBrent  sjMjcica,  so  that  it  is  very  difiicult  projjerly  to  define  it. 
The  name  was  earliest  applied,  as  it  is  Etill  in  popular  language 
generally  applied,  lo  the  delicate  and  gayly  colored  leaves  or  petnlii, 
so  different  fram  the  sober  green  of  the  foliage.  But  the  petal*, 
■nd  all  tliese  bright  hues,  are  entirely  wanting  in  many  flowcrss 
le  ordinary  leaver  sometimes  assume  the  brilliant  coloring  of  the 
19* 
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blossom     The  stnmpns  nnd  pistils  nre  the  chami'tcrislic  or<»an^  of 
the  flower  \  but  sometimr-s  one  or  the  other  of  thpse  tlisappi.Ntr  from 
jj,  a  parlicular  flower,  and  both  are  aUstTit  from 

full  double  Rose?,  Ctundliiu*,  dtp.,  in  which  yc« 
have  only  a  regular  ro>f-'tte  of  tk"licate  Itiiv*-*. 
Till,*,  however,  is  an  unnatiiml  state,  the  cgiise- 
quence  of  protract wl  ciiUivMfion. 

416.  The  flmvcr  consists  of  the  organs  of  ro^^ 
production  of  a  Fh^pnogRinou/^  plant  (114),  aimI^H 
their  er(V(?lopt'*!.     A  comphte  Jtomer  con!i1.sti<  of     ' 
the  essentiftl  organs  of  reproiluction  (viz. $tnm«(tis 
and  pistils),  siirToiinded  by  two  wts  of  leaves 
or  <?nvf lopes  whifh  protfot  them.     The  tultrr- 
are  of  coiir=e  exterior  or  lower  tlian  the  tbrmeri 
which  in  the  bud  tliey  enclose 
^"^^  417.  The  Flora]  Einetopfs,  thtn,  nre  of  t^c^ 

*"  sorts,  and  ot'oitpy  two   circles,  one  abovtf  or* 

within  the  other.  Those  of  the  lower  circl*?,  the  exterior  etivelq)^ 
in  the  flwwer-bml,  form  the  Calyx  :  lliey  commonly  exhibit  Ui^^ 
green  color  and  have  much  the  appertv- 
flnce  of  ordinary  leaves.  Those  of  the 
inner  cin'le,  which  are  commonly  of  a 
more  delicate  texture  and  brighter  color, 
and  form  the  most  showy  part  of  the' 
blossom,  compose  the  Corolla.  The 
sevenil  parts  or  leaves  of  the  corolla  are 
called  PETAr,3 :  and  the  leaves  of  the 

calyi  take  the  corresponding  name  of  Sepals,  One  of  the  fiv^ 
nepale  of  the  flower  represiented  in  Fig.  S34  is  sepamtely  shown  iim- 
Fig.  33G  ;  and  one  of  the  petals  in  Fig.  337.  Tliecalyr  and  corolla^ 
taken  together,  or  iho  whole  floral  enve!o|>e.^,  wJiatever  they  may  «m-- 
hist  of,  are  Bometitnes  called  the  Perijlntii  {^Periojiiliium  or  Peri-^ 

418.  The  Esjtcntinl  Or^ns  of  the  flower  are  likewise  of  two  kind.* 

and  occupy  two  circles  or  rows,  one  within  the  other.    The  first  o^ 


JIQ,  994.    Tfa«  ttimpht*  Itorwtr  of  »  Cnnnilii     83G.  IHaftwn  oTlti  CKm.MctloB  In  Qa  \mt^ 
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ihfife,  those  next  wUhin  the  petals,  nre  the  Stasikn'S  (Fig,  338), 
A  itamen  consists  of  a  coIuttiti  or  stalk,  called  the  FiLASiBPfr  (Fig. 
34f>, «),  and  oF  a  rounded  body,  or  ca^e,  termed  tlie  An-   - 
THER  (A),  fillinl  wiih  a  powdery  substance  cjilled  PoL- 
LEK,  which  it  djstliavges  through  one  or  more  Blit3  or 
openings.     Tlip  older  J)o(miists  li:id  no  gcnoi-jil  torm  for 
tJte  stiiraens  taken  collectively,  annlogoii^i  to  that  of  corolla 
ftpT  the  entire  M*!iorl  of  petoli^f  and  of  calyx  for  the  whorl 
of  se^mls.     A  name  has,  howf ver,  reeently  hcfn  pro- 
posed fof  the  sdiminaie  sifstem  of  a  ilowcr,  which  it  'a 
occn^ioijally  convenient  to  use  ;  tliat  of  AkdroscIxim. 

419.  Tlte  remaining,  or  6eefl-bearing  organs,  whirh  oi.^cupy  the 
centre  or  stimnnl  of  tlie  flower,  to  whose  protnetion  and  perfection 
nil  the  other  parts  of  the  flower  ore  in  some  way  subservient,  are 
termed  the  Pistils.  To  them  collectively  the  nonip  of  GTN.tcitJSi 
bafl  been  applied.  One  of  thern  is  separately  s^hown  in  Fig.  339. 
Tfaii  is  seen  more  magnified  and  cut  acrosa  in  Fig.  342  ;  and  a  dif- 
ferent one,  longitudinally  divided, 

so  as  to  exhibit  the  whole  lengtli 

of  iu  cavity,  or  ceS,  is  ttspresent- 

ed  in  Fig.  341. 

420.  A  pistil  is  distingHished 

into   three    parts ;    namely,  the 

OVARTT  (Fig.  341,  a),  the  hollow 

portion  at  the  base  which  con- 

tainfl  the  0%'1*les,  or  bo<lies  de:!t 

tined  to  become  seeds ;  the  Style 
{b),  or  columnar  pi-olongatlon  of  the  apex  of  the 
OTary  ;  and  the  Stioma  (c),  a  portion  of  the  »m'- 
face  of  the  elyle  denuded  of  epidormia,  sometimes 
a  mere  point  or  a  small  knob  at  the  apex  of  the 
ftyle,  but  often  forming  rt  ^ngle  or  double  line 
running  down  a  pnrt  of  its  inner  face,  and  asFHm- 
ing  a  great  divei"sity  of  appearance  in  different 
]>Uiiite, 

FTO-  Sit.    A  ftniTien,  with  the  tnttm'  (h)  dUeluTXlTig  Its  pollea:  a,  tba  WImw— t^ 

FIO   Ml.    fittHfti  pKtioo  of  •  t>l*m*  i>))D«Ing  ttu  Intulgr  «f  (U  anrj,  m,  (d  oat  idda  of 

vtiicb  uvattultBi]  nuniuTooB  orule*,  d  t  nboie  U  ttw  <trl>,  h,  tipped  bj  tin  itigiiw,  e, 
F:q.  AH,    A  f  Util  of  CnuiKiil^  llko  th»t  of  Ftg,  SSi,  bat  irnm  nagnllSwl,  uid  <nit  vnm 

Ybro»;Ti  ths  titnty.  to  show  iU  crH,  »ni1  tbe  VTutw  1%  «mlaliii.    At  tli«mmintt  of  th«  ntyle  U 

■wa  •  iMMwhat  paptltop«  portfoti,  dnticuta  ot  «pldetmii,  mttsudlB^  >  llttto  WYf  d4Wii  Uia  1d> 

Mr  &M ;  tliU  li  am  (CIkid*. 
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421.  All  the  orgafis  of  the  flower  are  situated  on,  or  grow  out  6tf 
the  apex  of  the  flower-i^talk,  into  which  they  are  said,  in  botanical  lan- 
guage, to  be  inserted,  and  which  is  called  the  Torus,  or  Receptacle. 
This  is  the  axis  of  the  flower,  t6  which  the  floral  organs  are  attached 
(just  as  leaves  arc  to  the  stem)  ;  the  calyx  at  its  very  base ;  the 
petals  just  within  or  above  the  calyx ;  the  stamens  just  within  the 
petals  ;  and  the  pistils  within  or  above  the  stamens  (Fig.  343). 

i      f  422.  Sucli  is  the  struct- 

ure of  a  complete  and  regu- 
lar flower ;  which  we  take 
as  the  typey  or  standard  of 
comparison.  The  calyx 
and  corolla  are  termed  prO' 
tecting  organs.  In  the  bud, 
they  envetope  the  other 
parts :  the  calyx  sometimes 
forms  a  covering  even  fo; 
the  fruit ;  and  when  it  retains  its  leaf-like  texture  and  color,  it  as- 
similates the  sap  of  the  plant  with  the  evolution  of  oxygen  gas,  in 
the  same  manner  as  do  true  leaves :  the  corolla  elaborates  honey  <x 
other  secretions,  for  the  nourishment,  as  is  supposed,  of  the  stamens 
and  pistils.  Neither  the  calyx  nor  corolla  is  essential  to  a  flower, 
one  or' both  being  not  unfrequently  wanting.  The  stamens  and  pis- 
tils are,  however,  essential  organs,  since  both  are  necessary  to  the 
production  of  seed.  But  even  these  are  not  always  both  present  in 
the  very  same  flower ;  as  will  be  seen  when  we  come  to  notice  the 
diverse  forms  which  the  blossom  assumes,  and  to  compare  them  with 
our  pattern  flower. 


Sect.  IL     The  Theoretical  Structttre  or  General  Mor- 

PHOLOOT  OF  the  Flower. 

« 

423.  To  obtain  at  the  outset  a  correct  idea  of  the  flower,  it  is 
needful  here  to  consider  the  relation  which  its  organs  sustmn  to  the 
o.-g:ins  of  vegetation.  Taking  tlie  blossom  as  a  whole,  we  have 
recognized,  in  the  chapter  on  Inflorescence  (877),  the  identity  of 
flower-buds  and  leaf-buds  as  to  situation,  &c.     Flowers,  consequently, 


no.  818.    Puts  of  the  flower  of  •  8toiMerap,8«dMiitMMUaa»,  two  of  Mohnft,  and  tlw 
Nccptaelo, dicpUyad:  a,«ep«]:  i.iwlal:  c,ttHMB:  it,  pMiL 


are  at  least  nnalopmus  lo'lmincrltt's,  and  the  leaves  of  tlie  flower  are 
!>fmlo*;ott4  to  ortliiiary  Icavt.-?. 

424.  But  Hie  qiipstion  wliicli  nmv  nr'tses  is,  whclher  the  leaves  of 
tht/t  frt^'Oi  aiwl  the  leaves  iintl  llie  more  [Xjculiar  organs  of  tlio  flower 
«K  not  homohgona  jiarts,  that  h^  pnrts  of  the  mm&  fimdiimpntnl 
n»lixr«,  altlioitgh  developed  in  diffi^rRnt  shap&s  tlmt  they  may  swb- 
sen-c  flifftTLMil  oirires  in  the  I'egctable  eeonomy  ; — jn^t  as  (he  arm 
ofiriiin,  the  foro-lo^  of  quaih-ujietU,  the  wiiig-like  forp-lcg  of  tlie  bat, 
the  i  me  wing  of  bird-!,  (iikI  even  llie  pe c-ttn-ul  fin  of  fi>lie'-,  alt  repre- 
ii'Bt  one  and  ilje  sjuiit*  orgiin,  ftlihotigh  developed  under  widoly  dif- 
ferent form:}  and  subrcnieiit  to  more  or  kss  different  ends.  The 
pijuit  (wnlinues  for  a  oonsidtrabJu  tinio  to  produce  huM  which  de- 
velop into  bmnL-he,-*.  At  b.'iigth  it  produces  btul-i  whii  h  cxfiand  in(o 
tlwijoRM.  I-*  there  jm  entirely  new  system  iiiti-odutrd  whm  flowers 
appear  ?  Are  the  blossoms  formed  upon  surh  a  diflcrunt  plan,  that 
the  general  laws  of  vegetation,  which  have  stjlTiced  for  the  intcrpre- 
••fltMi  of  aU  the  phenomena  up  to  the  iiirtorc^cenee,  arc  to  aJJbrd  no 
fiinh^r  elew  ?  Or^  on  the  contrary,  now  that  peculiar  rCHulta  are  to 
*»  attained,  are  the  simple  aTid  pht-^tic  orgims  of  vej^etation  —  the 
Item  <jud  k'uve*  —  developed  in  new  and  jn-ruliar  fbrm^  for  the  ac- 
*"*ij»li.*hmfcnt  of  these  new  end^  ?  Tlie  latter,  doublle.-s.%  is  the  cor- 
^^  vn^w.  The  plant  doe:*  not  pwKlucc  Ci^.-sentially  new  kind:*  of 
^fgana  to  fiiiiU  the  new  conditiotH,  but  adopts  aiid  adtiptii  the  old. 
AWvrj  tbtanding  these  new  conditions  «nd  the  suwessively  inpreas- 
'"?  <3lflrL'i-ence  in  appennmeej  the  fundamental  lawrt  of  vegetation 
Bmy  \^^  traced  from  the  leafy  branch  into  and  through  the  flower. 
^^^  i>*t  the  parts  of  the  blossom  are  homoioffoui  with  leaves,  are 
iftiTt^j^  in  other  forms  than  that  of  fblinge. 

''^•S.  The  stmh^nt  will  have  olwcrved,  that  in  ve;Tetfltion  no  neir 

"iP***JS  are  introduced  to  fulfil  any  particular  condition,  but  the  com- 

^"^  ^IwnentP,  the  root,  ptem,  and  loaves,  are  developed  in  peeulinr 

tna  titling  forms  to  subserve  ^ach  s()ecial  pui-posie,     Tliu?,  the  &iime 

"'ff**   whieli  constitutes  the  «t«m  of  an  herb,  or  the  trunk  of  a  tree, 

*^  ^''^cc^ize  in  the  trjiiltng  vine,  or  the  twiner,  spirally  climbing 

*'™*^  «tcm.s  in  tlie  stniw  of  Wlieat  and  other  Gfassc>,  in  the  colum- 

™^    'ki'mik  of  the  Palm,  in  the  flattened  and  jointed  Opuntiu,  or 

"ckly  Fear^  and  in  the  rounded,  lump-like  Iwdy  of  the  Mtdon- 
^^'Us.  So,  nh-n,  brancht's  hnrdrn  into  spines  in  the  Thorn,  or,  by 
^  *t*|K*Ste  change^  bi-couie  flixlhle  and  allenualed  tendriU  in  the 

'n«,   ^jd  runnera  in  the  Strawberry ;  or,  when  developed  under 


±ii{  raat  vcitwbx. 


tmnruL  rfii'7  i»ami>  -at*   j.-i— -.   jf   •r"»-riir.z  mrts,  and  nmetBxaa 
^iTit  ':iii*!£<":t-t  ncu^raHcr.  is  n  ~:i**  .I-iiumua  aail  Sjlomon's  Sea^  or 
•siripr*.  u  .n   --:«    ?  ;iani.     Eiir  rhe  r^^i*  »  r»**iiij  seen  thriM^ 
•ill*'-'  .iL-r:   -        T.it'~  ir?  t2  iier-  aiiiiuiii-ataja?  ot"  the  f^em.     Ife 
>»-■«».  *»  V  :  .;:i-"»  ilr'iziiij  :«~?a»  lamiir  :iiub;r  a  *zill  grvater  miet^ 
»■/  ToraM.  :--."j.<t  .r  'JiPBi  iff  ■v-jufi^  uiKfr-nE  'sum.  the  common  tjpe  of 
J(vtLic»  M  ■".■ji  ■.•*  inuurai^'t :  suriu  Hic  •i^iuxi'^'nt,  *.*  the  tliidEaKdaiid 
»'.r>^-"r  irti"  —     r  -.':••   lI^f^Hiinnryidiianinmi :  rfu*  intense  ccariet  or 
■•rT.vi-,"-.   f.i.'nl    1«IT>S5    :r   -lm    £.TirarqnnL  or   Faicteil-Cupi,  of  de 
P'iirj'tisrza    ^  ,.,_-_•  :«:ni*ir— ir :r.i!s.  izd  ■:!  snwral  M^jucan  Saget;  tl* 
>iiirt-.-r--*  or'  ■  .-.r  Pra  :?:'*  ;  zlirt  pii^ruers  ot'  Somcvnci  (Figi  MO), 
atwi  *!.'#>  -hi-  ^  :r  N-^;:*K:rliw    T.s-  3»}l ',  viuch.  an?  k-at  tendril,  nd 
prr.hr--;-  .^.iv    .-.rtL     T-'t   liia.-«>   alijo  acpfur  ntufer  ivrr  diftreot 
a^iji^ro.  ir.  ■'.  ■  -arari  -'-■rT=i'--i'  pianc.  aLtrordiis^  ro  the  purposes tkf 
«rs  iftr.«-*i'.-=i  v>  'Tihtner^^.     TV?  irrt  pair  ot'  fea^v*.  <«■  cotjledoci, 
wh*^.  yir::--:  ^'-i  z.'ziTjl'ni  =ti::-r  &r  :he  sappbr  of  tlie  etriiett 
«anf  *  '/  :!'.•>  '■zir-cT^?  r  ar:.  Str  is,  ri*  Alzconil.  Bean.  Pea,  &c.  (!%• 
Ulfi-lT^.  -  Ai'jl  -r«;ci  :j  l«  j'S.'uIi'j-  orciasw     But  in  aaatf/ 
it*t-*^  '-Ai^.-.  •»  '.•^r.  i»?v  Live  tij^-iiargt'd  thL?  ^jiecial  office  in  p^ 
minarlfin.  ':-  7>ldlny  :>)  tbi^  7*^~'?  plant  the  «tor«  of  notiitEhMnt 
with  w':.'.-.];.  t:.»:v  are  bid'.-n.  :L«rv  Inipertwtlr  &s^>unie  the  color  «" 
app':3irsir:r>^  '■?'  S->Is.ise ;  w;.Ile  in  «h«*r  cas*r*.  a?  in  the  ConTolT«te 
f  Fi;r,  12-'};  ar.t!  the  Map!<r  ( F':;.  V'i).  they  are  green  and  foliacBflO* 
frrjm  th<i  fir-:.     As  the  s:«n  deA>.-!oj»«,  the  suifcs^ive  leaves  T«iy* 
form  or  j-iz';,  a<*cr>rding  to  tl.-e  varying  vigor  of  vegetatioo.    In  •" 
tnfrj,  vrt;  tr.x'-':  the  ht-t  Itavv^  cf  the  sciifon  into  blKl-.-^.<a1es ;  andi" 
the  r'-Mjniiii;^  i-'pring  *'«  niav  often  trace  the  ^«lk•s  of  opening  h*"* 
iltrfift'^h  iiitf-nii'tlinte  ^ta:e^  back  ag:iin  into  true  k^aifs  (161). 

^fJ.  TIi<5  analogies  of  ve^.-tation  would  tlierufore  lead  ua  to  *** 
[K'ct,  that  in  floucnng  the  leaves  would  be  wrought  into  new  foU'**' 
to  ^ub.-#•n•';  j«-^ullar  purpo^f*.  In  the  clmpter  on  Infk>r(»cenoe,  ^ 
liav«  nln-ady  Icai-nfil  that  the  arrnngenient  and  situation  of  ftnC*' 
n]Hm  the  Mt-m  cr>iiform  to  this  idta.  In  this  respect,  flowen  •* 
ah-oliitely  like  branr:hcs.  Tlie  ariwct  of  the  flonil  envelopes  fit*"**" 
the  ftMMt  \'n-vr.  We  plainly  discern  the  leaf  in  the  calyx,  ^* 
again,  mon-  dflicHto  and  refined,  in  the  ]>ctals.  In  numberless  ' 
rtfljic''^,  vrc  iUA  a  r»;gular  transition  from  oitlinary  lenv&i  into  se^^ 
and  fmm  Ht'pal.s  into  petals.  And,  while  ev(>n  the  \wtnU  are  v^^ 
sioiiiilly  grr-cn  and  herbaceous,  the  undouI)ted  foliage  someti^^ 
nxHuinr.'!*  a  delicate  texture  and  the  briglite::t  hues  (425).     The  ^^ 
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feet  giBdation  of  leaves  or  braeU  into  sepals  is  cxlremely  common, 
Tlie  (raiu^iUon  of  eepals  into  p<.itftlfl  is  exemplified  in  almost  tivarj 
esse  where  there  are  more  than  two  i-ows  of  floral  t^nvcloi^es  }  iis  in 
the  Magnolia,  and  especially  in  the  White  Watei'-Lily,  variourt  kindf 
of  CactiJfi,  the  Ulicium,  or  Strtr-Aiiis*e  of  the  Southern  SlalC^i,  nml 
the  Caljcanlhus,  or  Cai-oJtna  Allspice,  wdich  present  several  f-eriea 
of  floral  envelopes?,  all  ney^rly  iilike  in  color,  texture,  and  shajw  ;  but 
Ijow  many  of  the  inneraioet  ai"©  to  be  called  petals,  and  how  tlie  re- 
mmnder  are  to  be  divided  between  Fepala  and  bractF,  is  entirely  a 
matter  of  arbitrary  opinion.  In  fact,  the  only  real  difference  l»e- 
tween  the  calyx  and  corolla  is,  that  the  former  is  the  outer,  an(l  ihe 
Ittter  AQ  inner  series  of  flurul  envelopes.  SometiDie^  llie  gntdntion 
ewend:5  one  *tep  fan  her,  and  exhibits  an  evident  transition  of  petiils 
l&to  stamens ;  shon-ing  that  these  are  of  the  same  fundnmental 
nature  oa  the  floral  envelopes,  which  are  manifestly  traceable  hadt 
to  leaves.  The  White  Water-Kly  (Fig.  344)  exhibits  thia  latter 
fnuuiition,  as  e\i- 
detitJy  tiA  it  doe« 
fbai  of  «epiUd  into 
pcCaLt.  Here  the 
peudft  occupy  stv- 
cra]  fvhork ;  and 
while  ihe  exterior 
Hre  nearly  andis- 
tingui^  liable  from 
the  edy.^t  the  in- 
ner are  reduced  in- 
to orgaiis  whivb  are 
«i«jlher  well-formed 
pet«la  nor  $tatneji$, 
bolintemieditttebe-  *•* 

*w«cn  the  two.      They  are  merely  petaU  of  a  sranllcr  size,  witli 
thdtr  summlLd  contracted  and  trunsfoiined  into  Jniperfeet  anther?, 
•'(^taming  a  few  grains  of  pollen:  tliosc  of  tlio  eertea  nejtt  within 
*J"e  more  reduced  in  size,  and  bear  peifect  anthers  at  tlic  ajiex ;  and 
«  still  fuithef  reduction  of  the  lov^-er  part  of  the  petal  completea  the 
*'**»>^itien  into  i^tamens  of  ordinal^  ap[)eHranee. 
'^ST,  By  regular  gradations,  therefore,  the  leaf  may  be  traped  (o 

''^-  ^M.    A  wpil  ti«W«,  baSm  iat«n»etliati  b«(wn>n  yeUiM  uul  ttameni,  ami  trnt  ate- 
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the  pclal  luid  the  ^tnmen.     But  wc  could  not  expect  to  meet  wi  tJS 
intermedmte  stiltes  between  a  stamen  and  a  pistil,  except  as  a  mc»T-».- 
strosiitj.     The  same  organ  cottld  not  fiilfi!  such  antagoni.Viic  oflic«;-:i^- 
Ncverthele-^si,  stnmena  changing  into  pistils  are  occusionatly  found    S-*ai 
tn(i>t$trous  blossoms.     C*wes  of  the  kind  are  not  very  ture  in  Vv'il-* 
lows,  where  anthers  are  found  eillu'r  half  changed  or  else  pei'frc«-l,y 
tranifonued  into  pistils,  and  bearing  ovules  instead  of  potlcin.     I*» 
gardens  some  utamens  of  the   common  Poppy  have  bc'tn  fqu»i<S 
changied  into  perfect  pistiLi,  and  imi>ei-feet  attempts  of  the  kind  at'^^ 
more  frequently  to  be  detected  in  the  large  OricnJal  Pojjpy.     Tiw** 
Apple-trees  in  Ashbumhflnj,  JIasiaachusetts,  have  long  been  knowT»-»  • 
DV'liicIi  annually  produce  flowers  in  which  the  petals  are  replaced  l>,y 
live  small  foliaceous  bodies,  resembling  sepab,  and  in  place  of  &***"" 
mens  there  are  ten  separate  and  accesaory  pistils,  inserted  on  t*»  ^ 
tliroat  of  the  calyx- 

42$.  Tfiiii  trajisformation  of  one  organ  into  another  h  called  m^^"^ 
umorphosit.     AsBuniing  green   foiiJige  to   be  the  natural   state    <:»» 
leave?,  the  aepala  and  p<itala  are  said  to  be  transformed  or  mctaiacp*""^ 
phosed  leaved  ;  and  the  stamens  and  pistils  are  ptill  moi-e  mclamo* 
piloted,  lojiing  as  they  ordinarily  do  alt  appeanmec  of  leaves.     Stil^» 
if  these  organs  be,  9?,  it  were,  leaver*  developed  in  peculiar  stftit^*^ 
under  the  controlling  agency  of  a  power  which  hns  overborne  tl»^ 
ordinary  forces  of  vegetation,  they  must  always  have  a  tendency  •^ 
lit  M  develop   in   their   primilive  foim,  when   tl»* 

causes  that  govern  the  production  of  blo^forr*-"* 
are   interfet«d  with    during   their   fonnatic*!'* 
They  may  then  reverse  the  spell,  and  revtri** 
into  some  organ  below  ihem  in  the  sorie?,  «*■* 
from  stamens  into  petals  or  pa-ss  at  once  iiif*^ 
tlie  stale  of  ordinary  leaves.     Tlial  L*,  orga«»^ 
which  from  their  position  should  be  stamer*^ 
or   pi-stiU    may   develop  as  petab   or   flor*** 
leaves,  or  else  may  revert  at  once  to  the  »l».*** 
of  ordinary  leaves.     Such  cases  of  rttrogm^^ 
metanwTjthoait  fretjuenlly  occur  in  cultiviu«-~** 
.  ilowera. 
429.  Thus  we  often  meet  witli  the  aettuU  reconeertion  of  vk  ^^** 

ifi.    A  smnli  lr»f  Ln  pl»M  ot  *  pliUl  from  th*  «Dt«  ct «.  flower  of  tbn  doabto  Utor  -*^  " 
^a  iDtanQoOiAtQ  twtWMsq  k  icMl  and  b.  )iblll,  tma  *,  iluUliU'  Qaww. 
.    LitO«t  or  1  Bi^ptijf  llutn,  dtTclo^  D£  buil*  »1(nig  Itt  mu^U. 
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A&9*ld  he  a  pistil  info  a  leaf  in  the  double  Garden  Cherry,  either 
|(le|t'!j  (Fig.  345),  or  else  incompliitely,  eo  that  the  resulting 
|r]g^Lii  (iis  in  Fig.  346)  is  gomething  intermediate  between  the  two. 
j^'A«>  change  of  mhat  sJioidd  be  stamens  into  petals  h  of  cotninoii  oo- 
Eiir-i**"nfe  in  what  are  called  douUt  and  lemi-double  flowers  of  the 
gHLT^dens  ;  as  in  Roses,  Camellias,  Carnations,  &c  "When  such  flow- 
ra  liave  many  stjimenit,  these  disappear  as  the  siip-emumerat'j'^  petals 
i&crease  in  number ;  and  the  various  bodie3  that  may  he  often  ob- 
Bfct-ved,  intermediate  between  perfect  ataniens  (if*  any  remain)  and 
Ihe  outer  row  of  petiils,  —  from  imperftct  petals,  witli  a  small  lamina 
tapering  into  a  iilender  stalk,  to  those  wliiuh  bear  a  small  diiJtorted 
lAiuina  on  one  side  and  a  half-fonned  anther  on  tlie  other,- — plainly 
l^veal  the  nature  of  the  transforraadan  that  has  taken  place.  Car- 
lied  a  step  faj'ther,  the  pistils  likewise  disappear,  to  be  replaced  by 
A  rosette  of  petid^  as  in  fully  double  Buttercups. 

450.  In  full  double  Buttercups  we  may  often  notice  a  tendency 
In  tlie  inner  petals  tu  turn 
green,  that    h,   to    retro- 
grade still  farther  into  foli' 
iiceoii«  organfi.     And  there 
Ua  monstrous  state  of  the 
Slrai^Wry   blosaom,  well 
knoTwn  in  Euvo]je,  in  which 
dl  the  floral  organs  reveH 
mlo  grppn  se[)aL^,  or  imper- 
Tect  leaves.     Fig.  348  ex- 
lilbita  a  eimilar  retrogi'flde 
•nelaniorphosiis  in  a  flower 
"f  I  he  'V^ite  Clover,  where 
'he    ailyx,  pisiil,  &c.  are 
"''I*  '^eognizahle,  althongh 
P^t^tiUy   transformed  into 
^^'^,      And   the   ovary, 
_  '*^H  has  opened  down  one 

*"ip|  be«rs  on  each  edge  a  number  of  email  and  imperfect  leaves ; 
"*'^  as  (be  ordinaiy  leavea,  or  rather  leaflets,  of  Biyophyllum  are 
l**   l<*  develop  nidimentary  tufts  of  leaves,  or  leaf*b«ds,  on  theit 
sins  (Fig.  347),  which  may  grow  into  little  plantlets,  by  whieh 


ftm-w; 


tire   K 

Ha 


Pocies  \a  often  propaixiitecl.     This  retro^^nide  nietiunoq>ho.'i:is  of 

•iS.    A  flower  «f  ike  rDmmtm  Whlto  CtoTM  i»f»rtlnE  *»  »  I'**'}'  bjunfii ;  nftrr  Turpla. 
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■whole  blossom  into  foHaccous  parts  has  been  termed  chlorotitf  ftcirxs 
the  green  color  thus  assumed. 

431.  A  somewhat  difftrent  proof  that  the  blossom  i«  a  sort  erf 
branch,  and  its  parts  leaven,  is  owa-^ionally  furnished  by  monstrcWLS 
flowers  in  Me  production  of  a  leafy  branch  from  iht  centre  ofafUfOtr^ 
or  of  one  floictr  out  of  the  centre  of  another  (as  rtwo-buds  mit  o€ 
KWts).      Here  the  receptacle  or  Bxis  of  the  flower   ressumes  tli«9 

ordinui7'  vegetative 
prowth,  as  in  Fig. 
Si%  350.  Li  wet 
and  wann  springs, 
some  of  the  flower- 
hmh  of  the  Pear  and 
Apple  ni'e  ooou.-ion- 
ally  forced  into  vege- 
tal] on,  so  as  com- 
pletely to  break  up 
the  flower  and  change 
it  into  an  ordinary 
leafy   branch.     This 

Ml 

proves  that  the  recep- 
tacle of  n  flower  is  of  the  nature  of  the  stem. 

432.  An  analogous  kind  of  tnongtnjsity,  rie, 
the  development  of  huds  —  either  Jnto  leafy 
bninches  or  into  blossoms  (Pig.  351)  —  in  the 
axil's  of  pelab,  or  even  of  stamens  or  pistils  fw* 
mshea  additional  evidence  that  these  bodies  are  of  the  natiu«  ** 

leaves  j    for,  whatever   bears  a  bud    ^^ 
brajich  in  its  axil  mitsi  represent  a  Ivuf- 

433.  The  ilresistibto  coiU'lusion  fif*>*** 
aM  aufh  evidence  is,  that  the  flower  *^ 
one  of  the  forma  - —  the  ultimate  fonn  -*  ^ 
under  which  branches  appear;  that  t'*^* 
leaves  of  the  stem,  the  leaves  or  pe*^*-^^ 
of  the  flower,  and  even  the  stam^**^^ 
and  pistils,   are  all  forms  of  a    comi*»*-*' 


no,  849.    Rctngnule  metamorphori*  of  m.  flower  of  tba  FiuJiM>tl«  vt  ib»  g^nlroi, 
'"■  Thcfify  or  nortlcultutv ;  Bti  InlsvrncKte  «loDgst«d  jcut  alKiT«  th«  lituuea*,  iib4  I 
~  A  wborJ  of  gttta  leaTM. 

TKi.  35[>.    A  uioiMtniiit  pear,  proloiteed  Jnto  t  Iwfjr  bm&eh  ;  ftatu  Boimat. 
rid    ^'1.    A  flmvcr  tir  t'nlM  DttlM«»«et  (Ueluu-m  KaaiUiuJ,  pn>ilii«lug  ottMr  tlo* 
Iht  tidlj  et  the  ffUU;  from  Turpla. 


(Jf*^  only  differing  in,  their  special  drvelopmpnt.  And  it  may 
be  aJtleil,  that  hi  an  early  stage  of  development  thcj  nil  appear 
iit*u~ly  alike.  That  which,  under  the  onliimry  laws  of  vegetHtion, 
woiild  liavtj  devt^opt'd  as  »  Icufy  branch,  here  devtiojtes  as  a  flower; 
it*  fiiCTenit  orgjuis  «p}}carhig  under  foiiiis,  some  of  tlit*m  tiliglitly,  and 
othk'^TS  extremflv,  dUfcrent  in  aspect  and  in  office  irom  ihu  foliage, 
BcK^  they  fli!  hiivc"  a  eonimrm  iiatui't;  luid  a  cotninou  origin,  or,  in 
ottk^r  woi-d*,  are  hoaiotogoiH  piirt^  (■12'1). 

-434.  Now-,  wi  we  have  no  general  name  to  compreh(>tid  all  thom 
OFj^^^aia  which,  as  Iblinge,  hud-sctdes,  bmcts,  sepals,  jiffals,  stamens, 
&c— •  8UCces*ivdy  spring  from  the  ascending  axis  or  ftcm,  liavinjij  a^ieer- 
iaia3<d  their  essential  identity,  we  rntiimlly  take  Konvu  one  of  them 
ft*  ^lie  ti/pe,  and  vil'W  the  others  a-i  mfidificiUions  or  niftjimorphrises 
</  if.  The  h-af  is  the  fonii  which  GiirUerit  apfwars  and  i-i  th/.- most 
gi^^TktBJPal  of  all  the  organa  of  the  vegelable ;  it  h  Iho  (bnii  wliicli  i-i 
nidi s.-p(;nj.able  to  normal  vegetation,  since  in  it,  as  we  liiive  seen,  a>i- 
'iw^itution  i?  efTcctciI,  and  all  organic  matter  is  pnjdiiceil ;  it  is  the 
for"a*Q  into  which  all  the  floral  organs  may  somctinifs  be  Inicetl  hmk 
^y  Horaerouri  gnuliitioiis,  and  to  which  tliey  arc  liabh;  to  revert  wlien 
n'^'^^i^i'ring  i^*  disturbed  and  tlic  vegetative  forces  again  pi*evaiL 
"^»ac^  ilie  leaf  may  be  properly  assumed  as  tljo  type  or  paiteni,  to 
*i*i«li  all  the  others  are  to  be.  rcferrciK  When,  therefore,  the  floral 
W^^JBna  ace  called  mofiijied  or  metmnorphosed  learrs,  it  is  not  to  be 
^TT^Jscfd  that  a  jtetal  haa  ever  aclcally  iK'cn  a  green  leaf,  and  Itaa 
^tit^^^qiienlly  a^suaied  a  more  dclifate  texture  and  hiii%  or  that  sta- 
in^*:**  and  pLsiil^  have  previously  L'):l^te(I  in  the  slato  of  folinge  ;  but 
**^*y  tlwt  what  is  fundamentally  one  and  the  same  orgnn  dt;velops, 
in  tia  progressive  evolution  of  thi?  plant,  under  enrli  or  any  of 
"•^^s*  various  fbmi<.  When  the  individual  orgsm  !ui.!i  developed,  its 
diistijiy  is  fixi'd. 

**5.).  The  theory  of  vegetable  morplioloiry  may  be  expre.^sed  in 

ofiit»r  and  more  hy["Kithetiejil  or  ti-anscendental  forms.     We   have 

P'^'i'rred  to  enunciate  it  in  the  simplest  and  most  genera]  terms, 

"'*l*  itnder  whiUever  jmrticular  Pirmula  expresswl,  its  adoption  ht\A 

"***  only  greatly  Bimphfiech  but  has  thrown  a  flood  of  light  over  the 

*'>ole  (jf  Sti-untural  Botimy,  and  ha,-?  con-^etjuently  plactsd  t)ie  wliolo 

->'c    (jf  Sy.itenifttie  Botany  upon  a  new  and  philosophical  b;v'is. 

^^*  '^stricled  limit*  will  not  allow  us  to  trace  iti<>  hislorieal  develojH 

'^**t-.      Solfiee  it  lo  say,  that  the  idea  of  (he  e^.Hentiat  identity  of  the 

"*^l    organs  and  the   leases  wca   distuictly  proiMiunded  by  Liu- 
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noeu^,*  rtbotJt  the  mi^ldle  of  the  Iftat  centurj'.     It  was  newly  twigh 
•by  Cai^par  Frederic  WoltT,  about  twenty  years  later,  Hnd  again,  afles» 
th«  lap8«  of  nbitrly  twenty  yenra  more,  by  the  cc^lcbiTtted  GoetiiMfe, 
who  waj  entirely  i^ioriint,  ns  were  his  adenliftc  coiitcmponuieit  otf* 
what  Linntfus  and  Wolff  liad  writiea  on  the  subject.     Goeibe^ 
curious  and  really  ecitjntiflc  treatise  was  as  complet«Jy  forgotten  or 
overlooked  a'*  tlio  sigiiificHnt  hint*  of  Linnffus  hud  been.     In  tuA- 
vance  of  the  scient*  of  tlie  diiy,  llr»d  more  oi'  Ifsa  encumbered  wiiii 
hypothetk'al  speculations  none  of  these  writijigs  appear  to  haveeit- 
ertwl  any  upprecinblc  infiuence  over  tbe  progress  of  the  sci^tKse, 
until  it  had  notched  u  point,  emdy  in  the  prL'suiit  century,  when  ihe 
nearly  vimultancouj  gt'neralizationa  of  Bev«rut  botanists,  following' 
different  cluvvs,  wore  lending  to  the  surae  conclusions.     Ignorant  of 
the  wrlling<  of  Goi'the  and  Wolff,  De  Candolle  was  ihe  first  Uiie~ 
\'eIop,  from  an  independent  and  original  point  of  view,  the  iAtA  ot 
symmetry  in  the  fiower  j  that  the  plan,  or  type,  of  the  blossom  l^ 
Tegular  and  j^ymmetriciil,  hut  that  tMs  symmetry  \i  moit  or  letfiu- 
terfered  with,  niodilied,  or  dli^jised  by  secondary  inftuenees,  auch  i 
Btippredsignsi,  aherationa,  or  irregularitiesj  giving  lise  to  the 
diversity  of  fornis.     The  rea^n  of  the  prevailing  symuietric«l  U*^ 
rangement  of  parts  in  the  blossom  Las  only  recently  been  j»uJ«» 
apparent,  in  l!je  invest! igation  of  phyllotaxis  (236)  ;  from  wlji<ii  i* 
jj^jpears  tliat  the  genend  arrangement  of  the  lea't'es  upon  the  «{«■• 
16  carried  out  in  the  flower. 


Sbct.  m.    The  Stmsietrt  of  the  Flowee. 

436.  A  SjTHmetrlcal  Flower  ia  one  which  haa  an  equal  number  oi 
parts  in  each  circle  or  wliorl  of  organs ;  as,  for  example,  in  Fi| 
334,  where  there  are  five  sepnh?,  five  petals,  five  stimieiis,  iind  fi^ * 
instils.  It  i.i  not  leas  gj'mmetrical,  although  less  simple,  when  iKc: 
are  two  or  more  eircles  of  the  same  kind  of  organ ;  oa  in  Sedart*^ 
(Fig.  361),  where  there  are  two  Fetj  of  stamens,  five  in  each'r  *** 
the  Barberry,  where  tliere  are  two  or  more  gets  of  eepals,  two  ^ 
petals,  and  two  of  atameniit,  three  in  each  set,  &c,    A  complfU  fifffP^'' 


*  "  PriiKrijiiuin  fiwmn  ^Jbliorum  idem  est  Principimn  pemTnarnm  et  fty***^ 
mm  idem  est.  Geinma  Mtistjit  foliorum  nwUnietitJiii  I'mwDiliium  ilt  ex  ^^*^ 
OfltiE  foliorum  rudinieutis,"  etc.    PfiOonojjhia  BtAamca,  p,  301. 
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(bs  already  deHneJ,  416)  is  one  that  possesses 
envelopes,  calj*x  and  corolla,  and  both  essential 
and  putilri. 

437-  Tlie  gimplest  poss-^ible  complete  and 
aymmeti'iciil  flower  would  be  one  with  the  ca- 
ij'x  of  a  eiugle  BL^pal,  a  coralla  of  a  single  petal, 
a  single  fitumen,  mid  a  single  pistil ;  as  in  the 
iRnnexed  diiigniin  (Fig.  352),  which  repre-sents 
the  elemeuls  of  a  simple  Btcra  (Fig,  157),  tcr- 
minjited  by  an  equally  simple  flower.  Eacli 
Oondtitucnt  of  the  blos^soin  represents  a  phjton 
(163),  wilh  its  stem  pstrt  i-educed  to  a  miiii- 
muiiit  nnd  it4?  leuf  part  developed  in  a  pectitioi' 
way,  iieeorttitig  to  the  rank  it  euHljiins  «iid  the 
office  it  is  to  fulfil.  Tlmt  lliere  aie  short  inter- 
nodea  between  consecutive  organs  in  the  flower 
is  usually  apparent  on  minute  inspection  of  its 
nxis,  or  receiJtivcle ;  and  some  of  them  are  ron- 
spicuou^ly  prolonged  in  certain  emes.  But 
tikey  are  ixitiunonly  eo  ehort  ttiat  llie  or^ns 
Are  brought  into  juxtaposition,  just  as  in  a  leoT- 
bud,  and  die  higher  or  later-formed  parts  are 
interior  or  ettclosed  !)y  the  lower. 

438.  Perhaps  the  exact  case  of  a  flower  at 
once  K>  complete  and  »a  simple  i^  not  to  be  met 
with,  the  orgiins  of  the  flower,  or  some  of 
ifaeiD)  being  generally  multiplied,  Th«i>  we 
And  a  circle  or  whorl  of  each  kind  of  orgnn, 
And  often  two  or  tlii-ee  cirek-s,  or  a  still  larger 
and  apparently  indefinite  number  of  part*.  In 
&ct,  the  floral  organs  ueually  occur  in  twos, 
threes,  fours,  or  fives  ;  and  the  same  number 
is  apt  to  prevail  throughout  the  several  ctrclea 
of  the  flower,  which  therefore  displaya  a,  eym- 
meti*ical  arrangement,  or  a  manifest  tendency 


both  sorts  of  floral 
organs,  viz.  atamene 

V 


■--y 


towiu-. 


•  Ternii  cxpreMivo  wf  the  nnmber  of  parts  vthkh  Mtnpose  turli  wliorl  of 
kind  of  organ  — which  are  HtmDtiinCs  very  conveiiicnt  to  use  —  are  formed  of 

TIO.  S$2  nbi)(TTini  of  a  ptimt,  W^t^^  k  djiitlefacnu  «rnkn|;nnrDt  of  lUe  phyUuM,  CUtM 
ibnnigb  the  roaijiloto  Itnwer,  of  the  Rlmplcst  kind,  eonsfaUng  of,  a,  •  k^oI  ;  i,*  pvt»l;  c,» 
■tHiMn ;  and  d,  ■  pbtU  i  tr  b  the  hntet  or  uppttamt  pnpw  hMf, 

20* 


439,  TlHvlng  alr«^djr  notJced  the  sytumatncal  avTBngrawnl  of  tJ« 
foliage  (236-251),  and  remarked  tlie  tnutsitioD  of  onliaiirjr  1eiW 

ioto  those  of  tUe  blotvoei 
^Wf         yf      •  (-l^S),  we  DaturallT  *eek 

Uf /m      P  to  bring  the  tw,-o  undtfr 

TS'n  ^    /        *  the  fiaiue  genend  laws, 

and  look  tipoa  eadi  flonl 
whorl  ju  aiuwering  ei- 
ther to  a  cjcle  of  alter- 
nate leiivui  ¥rilh  their  ** 
respefltve  iuteniodes  undcreloprct* 
or  to  a  pair  or  verticil  of  oppoi^it^ 
or  vertictUale  leaves,  Tlm.>  the  !>ioiple^  coo*— 
binatioii,  wh(;re  tlie  orgfUi:$  are  dinw.rout,  or  t*a 
two>,  nuiy  be  compiirfd  with  the  iiht-nmle  twcy 
FHnked  arrangement  (2M),  the  cat)  x,  the  oonrfhwi  ■ 
etamcnjii,  &c.  each  consisting  of  ottc  cjcie  of  iw*» 
elements ;  or  ehe  with  the  ntsu  of  q|>iiosite  leaw^^ 
{2.j{1),  when  each  set  would  an^wiT  to  a  jMt  o»» 
leaved*  So,  like w be,  llic  organs  of  a  tnintfmr  * 
flower  (viz,  one  witli  it*  pans  hi  thrt't'-s  a*  ia  F'S'* 
353)  may  be  taken  either  as  cyole??  of  altemut^^ 
leaves  of  the  tristichou!^  mode  (239),  with  ibe  axi^ 
riiortened,  which  would  throw  the  partd  into  sucL-es-^Jve  whorU  i>» 
three*,  or  else  ly  proper  vei-tieils  of  three  leavcji ;  wliile  liiore  of  ^b- 
pentamerous  or  quinary  flower  (with  the  jiurls  in  fivcji,  «.->  tu  Fig,  3M^ 
would  an&wer  to  the  cycles  of  the  |  arrangement  (240)  of  altemat*' 
leave*,  or  to  proper  five-leaved  veriidh;  So  the  M'lioi'kof  a  WLr»— 
mcrous  flower  are  to  be  comptired  M'kh  the  t-iise  of  deeu^aating  oi*~ 


the  Greek  nurriprsle  fwmhincd  with  (iJpos,  a  port.  Thut  a  flower  with  «il?  i 
oq»aii  of  eni'li  kind,  iif  io  the  diagmm,  Fig,  .TS2,  b  mamunitvus  -  »  flower*  ^ 
whorl  uf  two  oTpatis  is  tiimerotti  (Fig.  3"3) ;  of  three  (fts  in  Fig  SiS],  fn'mn**  - 
of  four,  tetmmtroiti  (Fig.  J05) ;  of  five  (as  in  Fijj.  334),  /mutriwrttiw* .-  of  M,^**^ 
aMieTvyj  ;  uf  ten,  dtvatiuroax,  &c.  Tliiwe  wonls  are  oftcD  priuuid  with  ligw*.  •* 
t-mtmnu,  S-iiiCTQui,  4-i!U)t»Mr  S-meriTtu,  and  so  on. 

>I(J.  aoa    PfcrtB of  »  iTriiuutrinl  triBMnu  thimr  ITTUiw  bidvhw)  r  s,  ctlfx}  *,  {*»****' 
e,  itikiurD*  ^  «f,  plttlla. 

FIO.  3^      TdcKt  plan  vt  •  plant,  witb  ttM  rirnpt*  Html  tcrmlimh-d  b;  it  *jmttmOtc»i  P 
■■nmi  ttover ;  the  dlftmot  Mt«  of  OfVnnO  HFpnntnl  to  Hnnn  dl^tinrAfrmn  nwh  Mbar,  t9 
•  tlie  nlBltiH  rituatlon  of  th»  pn.rt*  j  coe  of  «icti,  iuaH.'lj,  n,  m  Kpal,  A,  ftp»b4,c,  kMaintC*  • 
<  ft  pUtil,  *Uq  ibDWti,  taltifii. 


ietcf«*,  onnbliied  two  faj  two,  or  viib  qtutenurf 
leare*  (251)  }  either  of  whteii  wooU  ghw  «et4  of  part*  ta  fewrt. 

440.  Tk  UttmliM  if  tte  nml  trpM.    We  Itsit  &«a 

vntion  that,  »  a  geaenl  ink^  the  part*  of  the  ■iifrfiirti  dnriei  «f  j 

the   fbver  mMennte   villi   eseii  ocber.    Tbe  lv« 

peiate  of  tike  flower  miiieiKiil  in  F%.  SS4,  ftr  cx> 

miqde,  are  oal  ff^md  !•  Ae  Ire  Kyttk  (iJMt  ii» 

«taal«d  Areiify  atxire  or  htgm^  ihem),  htt  dhr- 

ftoMwyi  Ihea,  tliBi  Hf  or  «ni  em  the 

•mMtc  ««k  tic  {Muls  ani  tki^  tra  pi«a«  «f*  ^ 

I  ■  &C  Am  iilfe  rife,  dbft  fcv 
bmloW 
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stamens,  &c  of  a  pentamerous  flower  are  each  a  depressed. spiral  or 
cycle  of  the  f  mode  of  phyllotaxis,  and  those  of  the  trimerous  flower 
are  similar  spirals  of  the  ^  mode.  But  then  the  parts  of  the  suc- 
oessive  cycles  should  be  superposed,  or  placed  directly  before  each 
other  on  the  depressed  axis,  as  leaves  are ;  whereas,  on  tlie  contrary, 
they  almost  always  alternate  with  each  other  in  the  flower. 

442.  To  reconcile  this  alternation  with  the  laws  of  phyllotaxis  in 
alternate  leaves,  Prof.  Adrien  de  Jus;»ieu  has  advanced  an  ingenious 
hypothesis.  He  assumes  the  -^  spiral  arrangement  as  tlie  basis  of 
the  floral  stnicture  both  of  the  trimerous  and  pentamerous  flower, 
(at  least  when  the  envelopes  are  imbricated  in  the  bud,)  this  being 
the  one  that  brings  the  successive  parts  most  nearly  into  alternation, 
either  in  threes  or  in  fives ;  as  will  readily  be  observed  on  inspection 
of  the  tabular  projection  of  that  mode,  given  on  page  139.  The  dif- 
ference between  the  position  of  paits  in  regular  alternation,  whether 
in  threes  or  fives,  and  tliat  assigned  by  an  accurate  spiral  projection 
of  the  -^  mode,  is  very  slight  as  respects  most  of  the  organs,  and  in 
none  does  the  deviation  exceed  one  thirteenth  of  the  circumference ; 
—-a  quantity  which  becomes  nearly  insignificant  on  an  axis  so  small 
as  that  of  most  flowers.  Moreover,  if  the  ulterior  organs  of  a  regular 
and  symmetrical  flower  were  thus  to  originate  in  the  bud  nearly  in 
alternation  with  those  that  precede  them,  they  would  almost  necessa- 
rily be  crowded  a  little,  as  they  develop,  into  the  position  of  least  pres- 
sure, and  thus  fall  into  these  intervals  with  all  the  exactness  that  is 
actually  found  in  nature.  For  in  living  bodies,  endowed  as  they  are 
with  plasticity  and  a  certain  power  of  adaptation  to  circumstances, 
the  positions  assumed  are  not  mathematically  accurate;  and  the 
effect  of  unequal  pressure  in  the  bud  in  throwing  the  smaller  parts 
more  or  less  out  of  their  normal  position  may  be  observed  in  almost 
any  irregular  flower.  Moreover,  in  all  the  forms  of  phyllotaxis 
from  i^j  onwards,  it  is  doubtful  whether  what  we  term  vertical  ranks 
are  exactly  superposed.  In  tracing  them  upward  to  some  extent, 
we  perceive  indications  of  a  curviserial  arrangement,  where  the 
superposition  is  continually  approximated,  but  is  never  exactly  at- 
tained (248).  Lestibudois*  has  revived  the  older  hypothesis  of 
Jussieu,  and  others ;  viz.  that  a  second  spiral  is  introduced  with  tlie 
petals  and  continued  in  the  pistils.  And  Schimper  and  Braun  im- 
agine a  cliange  of  half  the  angular  divergence  (pro$entketis)  to  occur 

*  In  AmiaUi  dei  Scimem  NatunUm,  Mr.  4,  Vol.  S,  p.  826. 
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in  pafl^ing  fnwa  one  ercle  to  the  next ;  —  which  is  rntlier  (lei^cHbia^ 


the 


nnoimilj  in  other  words  tfian  explaining  il. 

443.  Whether  we  rr'gnni  the  floral  circles  as  detnissnting  TerticUi, 
or  as  eyt?l^  oi  aliemaie  leaves  in  some  way  tillered  as  to  their  sin^ 
cesston,  we  atnnot  fail  to  di^cem  an  end  attained  by  $ueh  amiiigr^ 
meot,  nameljr,  a  disposition  of  parts  which  secttre^j  (he  gretiif  !^t  i'<-on- 
omy-  of  BpHce  on  au  HhUreviated  axii,  and  tJw  grtjatudt  fiT>i>dotn  fmm 
matual  prestiurp. 

444.  FtniUon  of  the  Flover  u  mpetU  Uu  Axis  mi  iDblrnding  Gma 
All  axillaiy  flowpr^  are  situated  butwct'n  a  lefif  aiid  the  stiMn,  or^ 
which  h  the  same  thing,  between  n  bract  and  the  axis*  of  inflores- 
cence. Thi.so  tivo  fixi'il  points  enable  it*  to  imlirjile  llie  reLtltve 
poeilkia  of  the  pt^u  of  the  floral  elix'k'A  with  pit^^i^fiun.  TTint  part 
of  the  flower  which  lifs  nest  the  leaf  or  bract  fi"oni  whcfc^e  axil  it 
arieea  ia  said  to  be  anterior,  or  inferior  (lower)  :  that  wlikli  is  din- 
tbetricallj  opposite  or  next  the  axis  is  potteritfr^  or  superior  (up]>er).* 


V 
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It  ifi  important  to  notice  the  relative  position  of  parts  in  this  re- 
spect This  is  ghown  in  a  proper  diaj,'iiun  by  dmwing  a  set:tioti 
of  the  bract  in  its  true  position  under  the  *t*i'tion  of  the  flower^ 
bud,  as  in  Fig,  358  :  the  position  of  the  axb  is  necessarily  din- 
melrically  opposite,  and  its  section  is  sometimes  indicated  liy  Ji  dut 
or  sinaU  circle.    In  an  axillary  flower  with  tlie  partD  in  fours^  one  of 


*  As  if  thcea  were  not  tarmH  enoughj  ROmctimci  the  orgftn,  or  aid*  of  thft 
flower,  wliidi  look:!  towurdii  ilm  briM^t,  L»  tikcwi»«9  railed  erla-im-,  ikitd  thit  orgun 
or  aide  next  the  iixis,  interiot ;  tut  thcso  terms  should  be  kept  to  dpsignivto  tha 
lelativc  position  of  the  mcmbcn  of  the  flomL  circlca  in  teitjrfttinn  (4M). 

Imet  la  Hboitlva  (a  tMi,  •■  )□  mofl  phmlc  of  thl4  fiunlly) 

rin.  %7  Plognin  «f  *  flamr  of  •  ECbu*,  with  ttte  uil,  a,  *tA  Ui*  bnot,  »,  h>  ibow  Uu 
nIattTB  pfwttlon  t>t  pftrts. 

¥lQ,il»,    |rti|im|ii«fafl«nnt«f  tbePulMtltW)  a,  llMUll,  MMll>,  tb*bnel. 
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Ihe  sepnU  will  be  nnterior,  one  positRrior,  iind,  two  Iftleml,  or  rigli.* 
imJ  left  ;  jis  in  tlie  orjiiexed  (liiigrmrn  of  a  Crudft*rous  blo^-f^m  (Fig-- 
3.jC)  ;  while  the  jR^tiils,  allurnuliiig  wttli  tho  Pefin!>;,  oorisi-t  *jf  k*i 
imteiior  lUnl  a  posterior  jisiir ;  ttud  the  suunens,  ngaiii,  stand  befone 
the  tifpnls.  An  flxUhirj*  flowor  of  five  pnrts  vill  have  ^itlier  one 
Fepal  siSfiorior  or  pO:^tenor  and  two  iuffrior  or  anfeinor  (ii5  in  Rlm^ 
Fig.  35"),  of  elie,  vice  versa,  one  inferior  aiid  two  superior,  »=  in 
Papilionsirt'Oiis  flowei-s  (Fig.  3j8)  :  in  both  cas<?s  the  Iwo  reniiuriing 
sc'^wiIh  lire  lafefffL  Tfie  jjeluld  will  connf qucnlly  etaiid  one  sufteriflr* 
two  infenor,  and  two  lato'alt  in  the  last-nainetl  case  j  and  oii«  ii»- 
ferior,  two  Buperiorj  and  two  lateral,  in  the  fonaer-  In  tennimil 
flowers  (iOl),  the  puailion  of  parts  iu  reapuct  to  the  uppeimlisfc 
leaves  or  bmcts  should  be  noted. 


Sect.  IV.    The  Vahioub  Moiuficatioits  of  thk  Fi,oTr«t 


445.  The  complete  and  syinmotrical  flowers,  willi  all  tlieir  organs 
in  the  most  normal  state,  tlmt  have  now  been  considered,  will  mn^ 
as  the  tyjie  or  jmilem,  with  which  we  may  compare  the  almost  nuia— 
berlesB  ymriety  of  fomiB  which  blojjuoins  exhibit,  and  note  the 
acter  of  the  diffirrences  obiserved.     We  prott'ed  upon  the  supfKisi— 
tiwi,  (hat  all  flowenj  are  foi-racd  upon  a  common  plan,  —  a  ])!w* 
essentially  1  he  eaine  as  that  of  the  stem  or  brunch,  of  Trhicl  tl>^ 
flower  U  a  modifiod  coatiaiiation,  —  so  that  in  the  flower  we  mv 
€xpect  no  oi-gaitA  oiher  than  those  that,  wlisttever  ibeir  form  fli 
office,  answer  either  to  the  axis  or  to  the  leaves  j  eo  thai  the  djfl«r- 
enees  between  one  flower  and  another  are  to  be  expbiined  as  ci«*^ 
ctiin!jtiiniial  vuriationft  of  one  fundamentiU  jdan,  —  variations  for  tl»^ 
ino^t  part  analogous  to  tliose  which  occur  in  the  organs  of  v^t**-" 
tion  thenvielve*      Hnving  a-ssiuned  the  ti/pe  which  represents 
cijiiception  of  the  most  completj?,  and  at  tlic  same  time  the  girnpl* 
flower,  we  apply  it  to  all  the  cases  which  pre^-at  themselres, 
especially  to  those  blo^jjomsj  in  which  the  sliiictAire  and  symmt? 
are  tna-^ked  or  ob-tciired ;  where,  like  tho  disenchanting  spear 
Ilhuriel,  its  apptiailion  at  once  reveals  tho  I'etil  character  of  tlie 
disjriiisifd  and  complicated  forms  of  structure. 

446.  Our  pHttcrn  flower  consiistH  of  four  circle?,  one  of  eacJi  kin*^ 
floi-nl  organ,  and  of  an  equal  number  of  part*,  &uccessively  nltcrr"* 
iiig  with  one  another.     It  is  complete^  having  both  calyx  and  cony 
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as  well  US  stamens  and  pistils  (41 6)  5  symmctn'ralt  having  an  equal 
number  of  parts  in  the  Bucre^sive  whorts  (4i?G) ;  regular,  in  having 
the  (lifiertMit  members  of  each  circle  all  alike  in  size  and  ftlinpc  ;  it 
lias  but  one  t-iivSe  of  the  same  kind  oforgan-* ;  jukI,  moreover,  all  the 
part^  arc  distinct  or  un«>nnecteil,  so  as  to  exhibit  their  sepiirale 
origin  from  the  axis  or  rcccjtfade  of  the  flower.  This  type  may  be 
pre^enttrd  iindrr  liitlu-r  of  the  tour  nnnierinil  fbi-ni-i  which  have  bren 
illustrate*!.  Thiit  is,  its  circlets  may  eonsi.*t  of  part.^  in  twoi  (when 
it  is  hinarif  or  dimerom),  threes  {(emfiiy  or  trimerous),  four*  {qHtt' 
iemai'y  or  tetrnmcrouri)^  or  fives  {quiiiary  or  penlameroiix),  Tlie 
first  of  the^'JC  ia  tin;  least  common  ;  tlio  ti'iiaeroti^  mid  the  pentame- 
vtum  fiip  tlie  mtisl.  fo.  The  last  is  restricted  to  Dicotyledonouis  plant rt, 
where  five  isi  the  prevailing  number;  while  the  trimerous  flower 
krgely  prevails  in  Monoeotyledonoua  plsi]it.>.  idtl!0it;;;h  by  no  means 
wanting  in  the  Dieotyletlonous  class,  from  whidi  Fig.  353  ia  taken. 

447.  The  priiunpal  deviations  from  the  iwi-fcetly  nomial  or 
jmtlcm  floiv{!r  intiy  be  clus.^illed  a^  follows.  Tla-y  ari.-'e,  cither 
wNIli' — • 

1st,  The  production  of  additional  circles  of  one  or  more  of  llie 
floral  or^ns  {^re^itlar  mvltipHention  Or  avffttiertiQiioii)  \ 

JUL  The  prtMliiction  of  a  pair  or  a  eluHter  of  organ.*  where  there 
phoutd  noiTTially  be  but  one,  that  i.*,  the  multi|dierttion  of  an  organ 
by  division  {tthuornud  im*ltipliciitionf  iil:<o  termed  deduplicatiott  or 
cAonW«)  5 

3(1.  Tlie  ajiti-positmn  (or  oppasition,  instead  of  alternation)  of  the 
parts  of  eueee^sivc  etrclcs ; 

4tlu  Tlie  union  of  the  members  of  the  same  cii-cle  {poaletcenct)  \ 

5ih.  Tlie  union  of  ridjiipenl  partsi  of  (liffVrenl  eireles  {adnation)  % 

6th.  Tlie  !i»ei|tial  growth  or  unequal  union  of  different  partt?  of 
the  same  ciwle  ( irreguiaritif)  j  or, 

7lh.  The  non-production  or  abortion  of  .<oMie  pni-t.-i  of  a  circle,  or 
of  one  br  tiime  eomjdete  ciitle.^  {^suppress! ttn  or  ai/ortion). 

8th-  To  whidi  may  bo  added,  the  abnomud  development  of  the 
recept4ifle  or  axis  of  ihe  flower. 

448.  «Sonie  of  these  deviation.^  interfere  with  the  symmetrical 
Structure  of  (he  flower ;  others  merely  render  it  irregular,  or  dis- 
guise  the  real  origin  or  the  i"eal  number  of  part,s.  Tbese  deviations, 
morf'ovRi\  tiir  seldom  swingle  ;  but  two,  tiii-ee,  or  mon-  of  the  kinds  fre- 
quently roH'xi  ■<  I,  so  OA  to  realize  ahnoiit  every  coneeivablo  variation. 

449.  tSeveml  of  the^e  kindii  of  deviation  mnv  often  be  observed 
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even  in  tlie  s^amc  nntural  fiimily  of  plmit.^,  where  it  caHiiot  Iw  5<: 
tid  that  the  blor^oms  ore  cori---truetPd  iijion  a  common  \>\nn  in  all  fJ 
species.     Even  in  tlie  fumily  Cmssulm-ea',  <br  exjuiiiil*',  where  tlie 
flowers  lire  r<-inarkiiU5y  ^jnitnetrit-jil,  niul  fmrr\ 
which  our  paflem  ftoiverj;,  Fig.  334  ami  35."?. 
nre  dt-rived,  a  con^idenxble  number  of  ihp?e  tl'- 
verniiies  are  to  be  met  with.     Jn  Crjissulii,  w'< 
have  the   completely  pyrnmetrical  snd  siini*!* 
pentameroua  flower  (Fig.  3J}9,  3 GO),  via.  wJth  a 
calyx  of  five  scpal-s  a  corolla  of  five  [K'tah  iiltpr- 
nate  with  the  fbrnier,  an  ftnclrcccium  (4lfiJ  oC^ 
five  stamens  alternating  with  the  petab*,  and 
£?' ,,-^,  C\  \^     g)*nfFciiim  (419)  of  five  piftils  which  atn;  iilfc 
iiRte  with  tlie  fitiimejw;  tintl  al!   the  p»ru 
regular  and  symmetrical,  mid  nho  di:»iTnet 
free  from  eaeh  other  i  exeept  thnt  the  eej>ftln  i 
jbomewhat  united  at  the  base,  and  the  petabl 
■)  stamens  eiightlj  connected  with  the  inside  of  i1m9 

calj'x,  instend  of  nrising  directly  finm  the  it(«l>' 
^tacle  or  axis,  just  beneath  tlie  pistib.     Five  ia  the  prevailing  9^ 
normal  number  in  this  family.     Nevertheless,  in  the  ndaled  gcw**     \ 
Tillapa,  most  of  the  specie^  like  ours  of  the  United  Statf>,  Im^^ 
their  parta  in  fours,  but  are  otherwise  eimilar,  and  one  ccimnii>** 
Kuropean  species  has  its  parts  in  threes  (Fig.  3.53)  ;  thai  ia,  one  ***" 
two  members  are  left  out  of  each  circle,  which  of  foursc  docs  not  <**" 
terfere  with  the  .symmetry  of  the  blnsipom.     So  in  the  more  consp**^ 
uoas  genus  Sediim  (the  Stonecrop,  Live-for-cver,  Orpine,  &c-),  so**** 
siM*cie.>  have  their  pails  in  fives ;  others 
in  fours ;  and  several,  like  our  S.  ter- 
natmn,  have  those  of  the  first  blossom 
in  fiveiJ,  but  all  the  rest  in  fours.    But 
S<"dum  nt*o  illustrates  the  case  of  reg- 
ohir  fiiigmenfalion  (447,  1st)  in  its  an- 
drcccium,  which  consists  of  twiee  a.-* 
many  stamens  as  there  are  members 
in  the  other  paii^;  that  is,  on  addi- 
tional circle  of  stamens  is  introduced  (Fig.  361),  the  member 
which  may  be  distinguished  by  being  shorter  or  a  little  later 


FtO    BS9,    rU)«*T  or  a  CiwitbIi.    3(90.  Cnwc-wctSon  of  the  bad. 
no.  8S1.     rtomi  of*  Swlilm  M  Btotiscrap, 
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tliose  of  the  primnry  circle,  nnd  by  their  jtltciiuition  with  llic'^', 
which  brings  lliem  directly  opfxjsitc  the  petaR  A  third  genus 
(Rfkfhea)  (.'xlubit*  thL*  tijiuit'  pfiilamtroun  nm!  normal  flower  as  Cni!*- 
sala,  pxcppt  lliiit  (he  cotilijriioiis  eilgi>s  of  the  petaU  slightly  coIktc 
abotit  hnir  ihcir  lengthy  nllhough  a  little  forc^  suflit^a  to  gti]»iL-:ate 
thi?m  i  in  another  (Gnunmuntbe.^,  Fig.  3G2),  the  jwliils  are  firmly 
united  info  a  tulie  for  mom  than  hiilf  their  length,  nnd  po  are  the 
sepnl^  likcwi-tc ;  illu^ti'a.tiiig  the  fourth  of  the  d^n'ialions  above 
fnumerBlcil  (447).  jS'ext,  the  allied  g^mi*  Cotyledon  (Fig.  363) 
L'xhibita  ia  the  siime  flower  both  this  coalei^cence  of  i^imilar  parts, 
ftnd  nti  additional  circle  of  stamens,  as  in  Sednm.  It  likewke  pre- 
sents the  ni-xt  oriicr  of  deviution-s  in  tlie  union  (actnation)  of  the 
base  of  it^  ^titnu^nij  to  the  bEi.^e  of  the  rorolln,  out  of  which  they  ap- 
jMirenlly  aJT^e,  »»  ia  peen  in  Fig.  304,  where  the  corolla  is  laid  o]ien 
and  di--playe<l.  The  ])Ls(j|.-5,  although  ordinnnly  exhibiting  a  sirong 
tendency  to  uuite,  are  perfectly  distinct  in  aJl  these  cjLses,  and  in- 
deed tliroughout  Ihe  order,  with  two  exceptions ;  one  of  which  is 
seen  in  Penihorum,  where  ttie  five  ovaries  (Fig.  3G5)  are  united 
below  into  a  solid  body,  while  their  summits,  as  well  a^  the  styles, 
wre  eeparale.  The  same  plant  al^o  fumidhea  an  example  of  the  non- 
production  (or  stippresmon)  of  one  *et  of  organs,  that  of  the  pptab  j 
which,  ah  lioijj;h  eaid  to  exist  in  some  sijccimt'ns,  are  onlinarily  weinb- 
jug  ahogellier.  Another  instant'e  of  increase  in  the  number  of  parta 
occur!!  in  the  Ilou-seleek  (Semper^'ivum),  in  which  the  sepahi,  petftl% 
attd  pi?itils  vary  in  ditferunl  spcciea  fi-oia  six  to  twenty,  and  the  sta- 
mens from  twelve  to  forty. 


450.  Some  illustrations  of  the  principal  diversilici  of  the  flower, 

FTO.  892.    liemvT  of  CInimmwattH*,    863  Himcr  of  k  Cotjriodini     SM.  Tha  ««ro11»  laU 
Dpfn.  (tumrln;  thK  turnrnnii  of'it»in<rn<(  lu»Tr(pil  lata  It,    9B6  TtwAft  pUtUiof  Fkull 
lUiilciL    3G3.  J.  cnii.^-*ectl<jn  of  tLii.'  iiuiw. 
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as  classified  above  (447),  may  be  drawn  at  random  from  different 
fkmiliea  of  plimts  ;  and  mmt  of  tlie  technical  terms  necessarily  em- 
ployed in  describing  these  modifications  may  be  introduced,  and 
expliiined,  as  we  proceed.  The  multiplication  of  parts  is  usually  in 
CMisequence  of  the 

451.  AugmentatiOB  of  the  Floral  Circles.  An  increased  number  of 
circles  or  parts  of  all  the  floral  organs  occurs  in  the  Magnolia 
family;  where  the  floral  envelopes  occupy  three  or  four  rows,  of 
three  leaves  in  each,  to  be  divided  between  the  calyx  and  corolla, 
while  the  stamens  and  pistils  are  very  numerous,  and  compactly 
ammged  on  the  elongated  receptacle.  The  Cuslai-d-Apple  family, 
which  is  much  like  the  last,  has  aL^o  two  circles  in  the  corolla,  three 
petals  in  each,  a  great  increase  in  the  number  of  stamens,  and,  in 
our  Papaw  (Fig.  654),  sometimes  only  one  circle  of  pistils,  viz. 
tliree,  sometimes  twice,  thrice,  or  as  many  as  five  times  that  nuK.'K-r. 
The  Water-Lily,  likewi:<e,  has  all  its  parts  augmented,  the  floral 
envelopes  aitd  the  stamens  especially  occupying  a  great  number  of 
rows ;  and  the  pistils  are  likewise  numerous,  although  their  number 
is  disguised  by  being  united  into  one  body.  When  the  sepals,  petals, 
or  other  parts  of  tlic  flower  are  too  numerous  to  be  readily  counted. 
Or  even  exceed  twelve,  especially  when  the  number  is  inconstant,  as 
it  commonly  is  in  such  cases,  they  are  said  to  be  indefinite  ;  and 
a  flower  with  numerous  stamens  is  also  termed  polyandroiu. 

4>2.  Wlien  such  multiplication  of  the  floral  circles  is  perfectly 
rrgiilur,  tlie  number  of  the  organs  so  increased  is  a  multiple  of  tliat 
which  forms  the  basis  of  the  flower ;  but  this  could  scarcely  be  de- 
termined wlicn  the  numbers  are  large,  as  in  the  t^tamens  of  a  Butter-' 
cup,  for  example,  nor  is  there  much  constancy  when  the  whorls  of 
any  organ  exceed  three  or  four.  The  doubling  or  trebling  of  any 
or  all  the  floral  circles  does  not  interfere  with  the  symmetry  of  the 
flower ;  but  it  may  obscure  it  (in  tlie  stamens  and  pistils  especially), 
by  the  crowding  of  two  or  more  circles  of  five  meml)ers  into  what 
appeai-s  like  one  of  ten,  or  two  trimerous  circles  into  wliat  appejirs 
like  one  of  sik.     The  latter  case  occui's  in  mast  Endogenous  plants. 

453.  The  production  of  additional '  floral  circles  may  account  for 
most  cases  of  inci*ease  of  the  noi'mal  number  of  organs,  but  not  for 
all  of  them.  It  must,  we  think,  be  admitted  that  certain  parts  of  the 
blossom  are  Fometimes  increased  in  number  by  the  production  of  a 
douUe  organ,  or  a  pair  or  a  group  of  organs  which  occupy  tJie  place 
of  one;  namely,  by  what  has  been  termed 
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454,  rboriids  or  Waplicntion.  Tito  nfinn?  dedonM^m^t  of  Dimnl, 
wliicU  luis  twen  trfniiiln.tecl  dedHpficifiifin,  \\lt;rally  mcnna  mtJttnng ; 
the  ori^niU  hypothesis  being,  that  tJie  nrgans  in  question  tinlme^  or 
lend  to  separate  inlo  two  of  more  kyei's,  each  huvhig  the  wime 
structure.  We  may  yniploj  t!ie  wpnl  dedrtplieatlon,  m  the  Fetif^e 
of  the  doubting  or  muUiplication  of  the  nunilx-i'  of  paits,  vitltoiit 
adopting  this  hyjwlhesis  fts  to  the  natitre  of  tlie  proce,-*?,  ifhich  nt 
best  can  well  npply  only  tt>  aiine  jtpecial  cases.  Tlie  won!  chorUis 
(j^uptdnf,  the  act  0(*  state  of  Bcparation  or  multiplication),  al^o  pro- 
posed by  Dunn!,  does  not  involve  any  biu-U  nssJiinifition,  Hnd  if>  ac- 
pordinnrty  to  be  Di'eferretl.  'By  regulnr  multiplicntioi),  thereibif,  we 
mean  ibe  nngmentnlion  of  tlie  number  of  oi-gana  through  the  d<s 
velopmont  of  additionnl  cirekM  ;  which  'loes  not  nllt  r  the  syninielry 
of  the  flower.  By  chori.sis  we  denote  the  pi'odiietinn  of  two  or  more 
organs  in  the  place  of  one,  in  a  munner  ftriulogoiis  to  «hc  divJ:?ion  of 
ihe  blade  of  a  leaf  into  a  number  of  sepnrale  blndes,  or  leaflets. 

4i3o.  Chori<^ts,  or  ihe  division  of  im  or^au  Into  i\  ^^ 

pair  or  a  cluster,  may  take  place  in  two  wayrf. 
In  one  cjese  the  pai'ts  oi'  orgjuifl  thus  pi-oducfd 
stand  one  before  the  other  j  in  the  other  cjwe  they 
stand  side  hv  side.  Tlie  iirst  ia  named  tramvtrse. 
chffn'sit ;  ^the  seeond,  collateral  efiorisis.  Both 
must,  evidently  disturb  or  dieigui^e  the  noimnl 
symmetry  of  the  lilwsoni. 

456,  CoUnttrEil  ChtiriiiiS  is  thm  in  W^-pect  «o 
which  there  in  lea^t  doubt  as  to  the  nature  of  I  lie 
process.  We  ha^e  a  good  example  of  it  in  llie 
MradynamoHA  stnmens  (519)  of  the  Mustard  or 
Cress  family  (Fig.  406).  Here,  in  a  flower  with 
a  symmeincal  letramerous  e«lyx  and  eoralla,  we 
hiive  siix  ftameud  ;  of  which  the  two  lateral  or 
shorter  ones  are  altemsUe  with  the  adj«ci;nt 
petal*,  as  they  noi'mnlly  should  Ite,  while  ihe  four  *** 

are  in  two  pairs,  one  pair  before  each  remaining  iulerval  of  llse 
pctak;  as  is  shown  in  the  annexed  dii^ram  (Fig.  SO").  That  i:!, 
on  the  anterior  ami  on  (he  posterior  side  of  the  flower  we  huve  iwo 
stamens  wiiere  there  nonntdly  ?lionld  be  but  a  single  one,  and  where. 


FIO-  38T      nl.■^gT!UIl  tiftctptnulyiiftmnpii)  (IfurtT  of  tKe  urtfrCnicifriw. 
VIO.  906,    Flowtf  or  £l»))tiuittiu!i  b.variciflicilUf'5.  Trota  1k\x»  (Um  »itHili  aiid  itameni  » 
(Bovtd),  ibawtHg  K  fnrkcJ  or  doubia  •buncd  io  plan  of  tbc  Kotcrior  {wir. 
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mdeed,  there  is  but  one  in  a  few  pknt.s  of  tUts  family.     Now  it  oe- 

casiooallj'  happens  tbat  the  doubling  of  Ibis  si  amen  U,  ns  it  were, 

arrested  before  com- 
pleiion,  so  thai  in 
place  of  two  istuincns 
we  have  a  forked  tilm 
ment  beaniig  a  pair 
of  anlliers ;  b^  fre- 
quently happens  in 
'-^aT^^-  .^  ii  J  some  specits  of  Strep- 
l\fS!!iW^?  tanilmg  (Fig.  3(>8). 
"  ""'^'"^  Hertj  the  two  stamens 
^-^^  In  pUioe  of  one  may 
be  compared  with  a 
compound  leaf  of  two 
leaHcts.  In  the  re- 
lated Fumitory  fma' 
ily  three  stamens  reg- 
ularly appear  in  the 
place  of  one^  The 
circles  of  the  flower 
are  in  twos  llirough- 
•'■  "•  out  ;    vi«.    there    bj 

firat,  ft  puir  of  fimall  scale-like  sepnl-i;  alternate  with  the!?e,  a  pair 

of  pctalFi,  which,  in  Dicentra,  Ac.  (Fig*  3G0-371),  are  aaccflte  or 

npurred  below ;  alternate  afld  within  ih'i^ni 

13  a  »f,rond  pair  of  pela!*  (Fig,  372)  ; 

■Itemale  with  these  are  two  clusters  of 

tht^e  mure  or  ]<m  urn  led  fllamen.4,  which 

plainly  Occupy  the  pinro  of  two  single 

itamen^i      Th«  nri-nugpment  of  parts  ia 

shown   in  the   annexed  diagram   (Fig. 

873) ;  where  the  lowest  line  indicates  llie  ^  "* 

«nblendtHg  bnict»  and  therefora  the  antcfior  side  of  the  blossom; 

the  two  short  linea  is  the  same  plane  rt^pj-e^fuit  I  he  M.'piib  ;  the  two 


iUl.  86S  DtMtitM  eaeuLltita  (Dutcho)w<i>Bnmh«),  frith  iU  kind  of  bulb,  ■  iMtT,  tail  » 
Kkpa  til.  flatrcr,  imkJu<<<>iI  In  tits.  $*l).  A  Oonttia  tba  luituritl  liu.  371  Tha  mum,  With  th* 
IMrta  Hp*nted,  f  i«pt  tha  ivIjM*,  «nia  ^rwhicll  |J  $tra  at  tba  b«<c  vt  tbw  plallL  9ii  Tbf 
Inorr  pair  of  petni^,  witb  Ihvit  tlpa  poh«r«nti 

VIO  S7S  DUgrun  {f  rovR-w^Tlou;  «r  (b«  ■UiiIUf  Oomr  of  A*ttitmU  3T4.  One  oF  ttt«  fl>- 
.  Mtna  iDcmuivd  InU  litnt  bj  rbohali  [tha  lew»r  fitl  of  tba  coaiittva  fituMllt  If  nit  tirv}< 
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next  witliin,  the  latei-al  and  exterior  petkb;  those  alternate  &nd 
within  tKese,  the  inner  circle  of  pet^  ;  and  alternate  with  these  are 
the  anthers  of  llie  two  stsiinen-cluBtfi's,  Tlie  centi^  is  occupied  by 
a  section  of  the  pbtilj  wliich  oon^i!<t8  of  two  imiied.  The  three  sta- 
mens ai-e  hghtly  coraiectfd  In  Dicentra  (Pig.  371)  }  but  in  Coiydalis 
and  Adluraia  th*ire  is  only  one  strap-ehaped  filament  on  each  side, 
wlikh  is  idree-forkcd  at  the  tip,  each  fork  beanng  im  antheii  (Fig. 
374).  We  have  o  similar  case  in  some  Hypericums  and  in  Etodea 
(Fig.  375),  except  thai,  while  the  floral  envelopes  arc  in  fives,  the 
circles  williin  ihc-m  are  commonly  in 
threes.  The  three  members  of  the 
androccium  are  noniially  placed,  alter- 
nating with  tlie  lliree  nif  mhei-s  of  the 
gj'nscium  within,  and  aL^o  with  three 
glands,  wliich  probably  replace  another 
circle  of  stamens.  Now  each  real 
fttamen  h  here  multiplied  into  three, 
united  below  j  so  that  the  whole  compound  body  may  be  viowed  as 
homologous  with  a  compound  trifoliolate  leaf  (280),  If  [his  be  so, 
then  eat^h  cluster  of  numerous  stamena  in  the  common  St.  Johna- 
wort  may  be  regarded  as  answering  to  one  stamtni  greatly  multiplied 
in  the  same  way,  and  as  anaJogous  to  a  se^^^iile  decomimund  leaf. 
And  the  same  may  be  eaid  of  each  stamen-cluster  in  the  Linden 
(Fig.  383).  The  actual  development  of  the  cluster,  from  a  protu- 
berance which  in  the  forming  flower-bud  occupied  tlie  place  of  a 
single  stamen,  liaa  been  traced  by  Duchatre,  Payer,  &c  in  this  and 
other  ca^es. 

■457,  Thug  far  we  are  sustained  by  a  clear  analogy  in  the  organs 
of  vegC'talioii.  Jls  the  leaf  frequently  develops  in  the 
form  of  a  lobed,  divided,  or  comixjund  leaf,  —  that  «b,  »s 
a  duster  of  partially  or  completely  distitiet  organs  fraoi 
a  common  base^ — so  may  the  Btamen,  or  even  the  pistil, 
become  comtxtund  as  it  grown,  and  give  ri^e  to  a  clus- 
ter, instead  of  completing  ita  (;rgwth  aa  a  isoUtary  organ  i 
and  it  appears  that  the  orgiuioguny  isj.  strikingly  sim- 
the,  two  L-asei?.  Nor  u  it  vcjy  unui^iial  for  petaL)  lo  become 
or  deeply  lobed  in  the  i>ame  manner  i  as,  for  example,  those 

DtecTun  (PMo-nFtlon)  of  •  llomr  of  KlodM  Tli^nlea.    8T0   Om  Of  ttw  tbrt* 

luten,  coiuMliiig  of  u  trt'tilett  ■Coiaca,  •nUrinl. 
A  i>«tiil  of  Sl%noo('ttf .  rulsrgiHl^ 

2f 


.^4« 


THK  Ki.o,\v;;::, 


'of  Mignonette  (Pig.  S77).  In  (ertain  cases. an  analogous  division 
takes  place  in  the  opposite  direction,  so  tliat  the  parts  or  lobes  are 
tttuated  one  before  the  other.  An  indication  of  this  is  also  mani- 
-fiest  in  the  petals  of  Mignonette,  the  lower  part  or  broad  claw 
of  which  is  slightly  extended  at  its  summit,  on  each  side,  beyond 
tlie  origin  of  the  many-cleft  limb  or  blade.  Division  in  this  direc- 
tion has  been  termed 

458.  TronsTcne  or  Vertical  Choridi.  The  most  familiar  case  is  that 
of  the  crown,  or  small  and  mo.stly  two-lobed  ap- 
peiidage  on  the  inside  of  the  blade  of  the  petals 
of  Silene  (Fig.  378)  and  of  many  other  Caryo- 
phyllaceous  plants.  This  is  more  like  a  case  of 
real  dedouUement  or  tinlining,  i.  e.  a  partial  sepa- 
ration of  an  inner  hunella  from  the  outer,  and 
perhaps  may  be  so  viewed.  Stamens  sometimes 
bear  a  similar  and  more  striking  appendage,  as 
in  Lan-ea,  for  example  (Fig.  379),  and  most 
other  plants  of  the  Guaiacum  fiunily ;  also  in  the 

Dodder  (Fig.  1044).  Let  it  be  noted  that  in  all  such 
cases  the  appendage  occupies  the  inner  side  of  the  petal 
or  stamen,  and  that  it  is  commonly  two-lobed.  Again, 
before  each  petal  of  Pamas:<ia  (Fig.  381),  although 
slightly  if  at  all  united  with  it,  is  found  a  body  which  in 
P.  palustris  is  s(Mnewhat  petal-like,  with  a  considerable 
number  of  lobes,  and  in  P.  Caroliniana  is  divided  almost 
"*  to  the  base  into  three  lobes,  which  look  much  like  abortive 
stamens.  The  true  stam- 
ineal  circle,  however,  oc- 
cupies its  proper  place 
within  these  ambiguous 
bodies,  alternate  with  the 
petals.  We  cannot  doubt 
tliat  the  former  are  of  Uie 
same  nature  a^  the  scale 
of  the  stamens  in  Larrea, 
and  the  crown  of  the  petals 


no.  378.    A  petal  of  Silene  PennijlTaiiiea,  with  ita  enwn  w  •ppendage. 

FIQ.  379.  A  ttameii  of  Lame  Mexletoe,  with  a  leele-Ulce  appendmge  cohariog  with  ita  beae 
Ml  the  Inoer  dJe. 

Fia.  SSa  Diagnia  (eroe^wetion)  of  the  iloirar  of  Pernaaai*  UmoUdImm.  381.  A  petal, 
wHh  th«  appeudaci  tiiat  atanda  befora  it. 
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of  Silene ;  biuI  we  -ii'iellnc  to  toBslder  tbe  aecessoiy  body  in  such. 
cases  as  homologoua  with  the  stipules  of  the  leaf** 

459.  It  may  uLsq  b^  iiQLiced,  thai^  while  in  collatcrnl  chorkia  the 
Inei'easL'd  piiiid  are  iisuiiUy  all  of  the  same  nature,  liki;  so  manj 
eimilur  leafltit^  of  a  c-oiwiKJutid  leaf,  in  what  h  called  transverse  cho- 
chU  there  h  Eeldoui  such  a.  division  into  homogeneous:  pans  ;  but  the 
ongiiial  oi'gna  riiuiaius,  as  tt  ivt-re,  intiict,  while  it  Umn  an  append- 
age of  some  dtfTurent  appearunee  or  fuaelion  on  its  inner  fttce,  oi' 
at  iU  h^*i  on  tliat  eiilu.     Thu^j  the   stunmn^j   of  Larrea,  &o.  bem* 


•  For  fuller  illtistraiion*  of  these  thcot^tjral  points,  the  stodctit  i»  rDfi^til  to 
the  fignrc*  mid  ti-M  of  The  Genrra  of  the  Vnitrd  State*  Fiord  Jtlmtlrated,  I'spe- 
ciully  to  Vol,  S.  —  All  dlile  wri(*?r*ln  Mooker's  Jomtuil  of  Sotuny  itnJ Keii/  Ganlen 
Miscdlang,  Vol,  1,  p,  360,  (widi  whom  wc  are  in  accunl  ad  to  dm  nature  of  cul- 
lutcml  diori^iii,)  "  t>cing  totally  at  a.  los»  to  find  anytliinji  aiinlngouii  in  tlia 
onlitiiiry  s[t'iii-k'iivt?«  "  to  tliii  ti-nnsvcreo  or  vrrtical  multii«liimlori  tjf  parts,  in- 
I'lines  to  roiiriidur  KiK-h  Aitj»«niJngcs  05  those  of  tlm  [wtuh  of  8iU-iic,  Sapiiidiis, 
BAnnneiilus,  jU>.  as-  dufoitned  ji^tands,  and  the  fstunicng  tha«  siniEitt'd,  iThi;th«r 
»inglj  or  in  clu^tvrs,  us  duvdoprnmnB  of  new  partH  in  the  uxil  of  tlie  ^i«talii,  ^ 
It  ttppefirs  to  U!i,  howL'viir,  that  the  leave*  do  funiish  tlie  jiiojicr  iiiinlofrue  of 
encli  u)ipL-nilu^;;!fi  to.  ibuis  af  Fig,  37S-381,  atid  tbc  simjhir  jx^tiiloid  ai-aka  of 
Sap[ndm-<!ai,  Erytliroxykw.  and  the  like,  in  tho  liifide  of  Gm-sses,  and  the  stip- 
ules. The  fwiner  otc'iifiics  tjxnctly  the  M*mc  jwsition.  Tho  ]iiit«r  fomi  an 
eeiECati^  part  of  tliti  luaf,  and  usually  develop  in  it  plane  pumlk-l  viilh  that  of 
the  blade,  but  ttctwct'n  it  and  the  nxis  ;  particularly  when  they  ure  of  consider- 
ttblo  suse,  and  serve  as  tugumcnti  of  the  bud,  an,  for  L'Tturaplc,  in  MngnolJA  (Fig. 
15£).  The  L'ombiiied  intra  put  iolar  siipulca  of  Metiflnthu!!  funii';!)  a  ease  in 
point,  to  be  eorupnrcd  with  the  ttvo-lobcd  internal  Bcalo  of  the  ftmuetis  in  Lar- 
rea,  the  two-ctoft  tulnnir  apjH-ndnge  of  the  petals  la  CoryopliylloH;,  Sajiindiu, 
&c. ;  and  instnni'CH  of  cleft  or  ap^^endagcd  stipules  may  reoiHTy  be  ndiluced  t9 
show  that  such  Ixxlieji  are  as  prone  to  muliipltcsition  by  divinton  na  other  folinr 
parts.  The  snp}iO!<ition:  of  a  true  axillniy  origin  of  tho  orgnn^  in  quc^ttion, 
liiorcfotiD,  upiK'Hi^  to  be  gmtuitotifi,  and  it  would  <:<!rtaiiily  iutiTx1u<:0  nevdlcfla 
complexity  into  the  tlirory  of  thu  flower.  Nor  does  it  tfirow  any  lig'lic  upon 
their  moiTihology  to  call  such  appendages  of  petals  "  dcfornied  gUmU  "  ;  » tenn 
vhicU  is  nitich  too  vague  to  Hars  any  aAsig:nablQ>  niorpholof^inil  value.  In 
Llnum  true  stipules  are  ri'duwd  to  glands.  At  prEsent,  tlicrcfon%  wc  iliink  thai 
the  same  general  name  may  pmpcrly  enough  be  employed  boih  for  the  collateral 
and  tho  vertical  multiplicalion  of  organs,  where  two  or  more  tMxlica  ocrupy  the 
place  of  one,  carefulty  distinf^uishing,  however,  the  two  ditTercnt  cnsos.  Soma 
special  tcnn  in  needful  for  dieirinilnsitin^ij  between  such  inaltiplii-nfion  and  that 
by  ll>e  regular  ansmentalion  of  flomi  orpatis  throuph  the  development  of  add!* 
tionnl  circlcsj  and  none  the  \ea.*  ho,  tMcanso  wc  recogrniKe,  in  one  or  both  kmtta 
aithoritit,  moden  of  division  which  are  comiDOD,  to  the  floral  orgftas  uid  to  dip 
foliage. 
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X  4cahe-43ie   jopeodace :   the  peois  a£  .S«pinihii> 

w.  i  pecakuti  naie  ■imte  ixaiike  the  arighal  petal ;  the  penk  K^ 

^arnaaum,  \  ':iuater  ji'  'jodiea  reiwwnhling  sterile  filamfwti  iiiillfgi 

b«kt«r. 

•MS'.).  Tin  UUtDBUtiBl  ->r  luperpotitioH  of  parts  which  nonmll.^ 
litemate  a  -im  nuwer  1j:u  .'n  sune  ciise:!  been  regarded  as  a  CHe  c^f 
•Taikiv<>r!v  -iiunsu :  buc  it  is  soMxptible  ot*  a  simpler  ex( 
The  uTiK'siKU  •■use  :has  •xtrurs  is  tluu  of  the  stamca-s,  or  the 
-jiobt   '■tn.'ie    <   -cmitfiif.  oeiu^  piiued  directly  before  the  pctll>* 

(in  ordinary  botanieal  lia-^ 
googe  oppogUa  the  peUdd).» 
The  Yme  (Fig.  384-386^ 
and  the  Buckthorn  fiunififl^ 
ore  good  esampfetf  of  tU» 
anomaly,  as  ako  is  Oaf^ 
toda  in  the  Fundane : 
/■  ily.     And  in  Linden 

y  ot  Lia  ^Hilt's  :i  .:iua«er  <d  dtamena  (Fig:  382,  3S3)  stands  b^ 
tore  each  peuiL  :he  Anif  rivan  Lindens  "*  *" 

harins  liiM  x  pt>{aI-iiJ£e  j<-ule  in  che 
centTP  of  er«»r7  i-iiister.  T!ie  clusters 
nuist  be  rif  \vt>ti  as  :uuitipiicadons  tif 
single  stamens  by  L-uiLuerui  oliuri&is. 
The  posinun  m  tiie  stamens  beliire 
the  petuLu  iu  die:ie  trases.  as  well  aa 
tliat  o(  th«*  numerous  pt^cils  in  certain 
doable  GuueUias.  arranswd  throagb- 
out  in  dvtf  venioal  rank^  is  most 
readily  explained  by  <iuppo6ing  a  re- 
turn to  the  regular  ^  or  dve-ranked 
phyllotexis  of  leaves  ^t!40).  m 

461.  In  the  g<Knuine  Geranium  (Fig:  421)  the  poshioo  of  the  oOte' 
of  the   two  sets   of  .«tamens   before  the  petals  evidently  rvsi^^ 
from  the  abortion  of  an  exterior  circle  (486) ;  and  periiaps  thit  i* 
the  case  in  the  Primrooe  family  also.     Li  the  Barberry  family  tbC^ 
U  an  apparent  anteposition  of  the  .oepols,  petob,  and  stamens  thron^''^ 

W\a.  am    IXacnm  or  tb*  ammn  at  tb*  Amcxkaa  Uadta.  in  *  tttm—tliuu  tt  tk»  *^^ 
883.  A  eluiter  offtimeni  with  lb*  {wtal-Uka  fao^y  ia  Um  mUdte. 

FIG.  8M.    flomtT  of  th«  Gnpe,  CMting  lu  petab  bvlbn  expaiuiaD.    885   The  i 
•at  Um  ptlila:  both  Otow  tba  glaiMfa  dMliictljr,  witbin  tb*  itaaau.    886.  DtapHBO^ 
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out.  But  ihid  ari^io^  fram  the  symmetrical  augmentation  of  each  set 
of  or^ns  into  two  circles,  whidi  iu  tlte  expanded  flower  appear  like 
on&  In  tlic  flower-butl  of  the  Barberty  the  c«Iyx  is  seen  to  conflict 
of  two  altoriintitig  circles  of  sepaL>,  three  in  euch^  tlie  corolla,  of  two 
circles  of  pctak,  titree  in  each  ;  the  three  exterior  petak  aUemntiiig 
as  they  Khouid  witli  the  inner  ch^-le  *of  sepal?,  and  the  three  iutedcM* 
ones  flherimting  with  tlisiie.  But  when  the  flower  opens,  the  fix 
petals,  epi-eading  apparently  a^  one  whorl,  are  uecessarily  opiH>.-cd 
to  the  six  sepals ;  and  the  fix  stamens  in  two  eii-cles,  which  nre  ytill 
more  confluent  into  one  whorl,  are  equally  opjwaed  tu  iIicac:,  lidicn  Etix 
aiid  six  ;  ollhough  they  reftUy  alternate  in  eircles  of  three.  In  other 
wopdi,  decussating  vcvEicils  of  threes  necessarily  form  six  vertical 
Kuiks  (251,  441).  It  Is  just  the  same  In  tlie  Lily,  Crocus,  and  most 
MonocotyledonouA  plants ;  where  the  (icnanth  in  euni|xi^ed  <if  bix 
similar  leaves  in  two  circles,  and  the  andrtcetum  of  six  stamens  in 
two  circle:^,  givhig  a  rcjjuhtr  alternation  in  ihrecd ;  altliougli,  when 
taken  by  the  ca,sual  ob.-^crver  as  coniiiosed  of  two  eirtilcji  of  eiXj  it 
gives  the  ^p])eni"ancc  of  six  stamens  before  as  many  petals. 

462.  The  Caalescence  or  union  of  the  parts  of  tiie  same  wliorl  or 
Bet  of  orgimi  is  eo  frequent,  that  few  caiies  ore  to  bo  found  in  wliich 
it  does  not  occur,  to  a  greater  or  less  extent,  in  Kome  portion  of  tlie 
flower.  When  the  frepnl^  are  thus  united  into  a  cup  or  tube,  the 
cal^TC  is  said  to  be  monoseptdous^  or,  more  corrcrlly,  gamo&epalom ; 
when  tlie  pe!al:s  are  united,  (he  colx^lla  is  said  lo  be  nwnopHtihus,  or 
yaaiopttahus.  The  latter  k  the  appmpriate  terra,  lu  It  denote* 
that  the  petals  are  combined  ;  but  the  foniier  is  in  common  ut^e,  al- 
though etymologieally  incon-ect,  as  ijnplying  that  the  corolla  consists 
of  a  single  petal.  TTie  current  namea,  in  tliese  case^,  were  given 
long  before  the  structure  was  nghtly  understood.  So,  al.<o,  Buch  a 
ealyx  or  corolla  is  said  to  be  entire,  when  the  sepals  or  petals  are 
united  to  their  very  summits ;  or  to  be  toothed,  hhed,  chfit  or  paried, 
according  lo  the.  degree  in  whicli  the  union  is  incomplt'te  ;  ihi^  lan- 
gua^  buing  employed  just  as  in  the  cJtse  of  the  division  of  leaves 
(281).  On  the  other  hand,  when  the  sepals  tire  not  united,  the  calyx 
i^  «iid  la  be  polifn^aloius ;  anJ  when  the  petals  are  distinct,  the 
coroUu  i:S  said  to  be  poli/petalotu: ;  tluit  is,  composed  of  sevcnil 
pctal-^. 

4G3.  The  union  of  tlie  litamens  with  each  other  may  occur  either 
by  their  fllainent^s,  as  in  the  Pea  and  most  of  the  Pul.sce  family,  or  by 
their  nnthenj,  as  in  the  Sunflowei*  find  the  whole  Composite  family,  or 
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by  both  the  filaments  and  the  nnthcrs,  an  in  Lobelia  and  the  Govd 
An  account  of  ttiu  modes  of  such  union,  and  of  the  terms  emplojrcd 
to  exprciss  them,  may  be  found  in  Section  VI.  The  union  of  the 
pistild  is  still  more  common  tlian  that  of  stamens,  and  is  illustrated  m 
Section  VII. 

4G:1.  The  tcnm  union,  cofietion,  and  the  like,  mast  not  be  under 
«>tood  to  imply  tlmt  the  organs  in  question  were  first  formed  ai 
distinct  piirtji,  mid  subsequently  cohered.  This  is  seldom  the  cut. 
Tlie  union  is  congenital;  the  members  of  a  gamo$e]>alou3  calyx,  t 
gamopetalous  corolla,  &c.  showed  their  union  from  the  eariiot 
perioil.  The  language  we  use  iias  reference  to  our  idea  of  theie 
piu'ts,  as  answering  ciirh  to  a  single  leaf.  We  might  mme  eo^ 
rectly  say  tlmt  the  several  leaves  of  the  same  circle  Iiavc  failed  to 
isolate  themselves  as  they  grew.  The  same  remark  applies  to  tke 
analogous  case  of 

4G0.  Adoation,  or  Consolidltion,  the  union  of  different  drde*  d 
floral  org-ans  with  one  another.  Tliis  may  take  place  in  varioos  dB> 
grees.  It  presents  the  appearance  of  one  cirelc  or  set  of  parts  ffot-. 
ing  out  of  another,  as  the  corolla  out  of  the  calyx,  the  stamens  oat  of 
the  corolla,  or  all  of  them  out  of  the  pistil ;  and  therefore  disgaiiei 
the  real  origin  of  the  floral  organs  from  the  receptacle  or  axil,  i> 
successive  series,  one  within  or  above  the  other  (421).  The  ooo- 
sideration  of  the  flower  as  respects  such  consolidation,  or  its  lb- 
sence,  gives  rise  to  three  terms  Avhicli  are  much  used  in  deset^ 
five  botany,  ta\d  which  the  student  should  thoroughly  undentMd^ 
viz.  ht/pogynout,  perigynovu,  and  epigynout, 

466.   Tlie   first    of  tbftN 
.terms  applies  to  the  case  ii 
which  there  is  no  adnatioB  cr 
consolidation  of  unlike  part*' 
That   is,   when    the  ca^ 
corolla,    and     stamens    tt* 
borne  (i.  c.  inserted)  on  lbs 
receptacle,  they  are  said  tc 
be    hypogynous    {ttosa.  tv^ 
Greek  words  meaning  undee' 
the  pistil),  as  in  Buttercup,  Flax  (Fig.  387),  &c.     The  floral  txpB^ 
in  such  cases  are  also  said  to  he  free  ;  which  is  the  term  opposed  t^ 

FIO.  387.    Verticml  aection  of  a  flower  of  the  Conuaoa  Flax,  ihoirhig  the 
gjmoui  ioiertkxi  of  part*. 
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the  ailhe^-ion  of  ono  oi-g>m  to  nnotlitr,  a^  tliul  of  distinct  U  to  the 
cohesion  of  the  |iiai-l:i  oftlie  tJiuiie  wlioii  or  s(;t  of  orgiuis.  Thu-:,  the 
Mainen.4  are  saJd  to  be  distineti  whvn  not  united  with  tiuvh  otlicr,  iinJ 
to  hn/te)!,  when  ilu-y  contract  no  aillit^ion  to  the  pctaK  scpa!-.,  or 
pt?in.-<i ;  and  the  gitme  Isinguaga  is  cijiitilly  nppliod  to  nil  the  flonU 
organs.  The  word  co/mafe  (Isoni  united)  i*  tijijiUed  oiIIhm'  to  (he 
congenital  union  of  houiogeneoiis  part.i  {ha  wh«n  wti  Fiiy  that  the  tvk-o 
Itaivca  of  the  upjujr  paii's  of  iho  Iluni'VaUcklu  are  cqnitnle,  Fig.  294, 
the  sepald  or  stmm^iH  nra  connate  inio  a  tubc!,  or  the  pii^til^  into  a 
compound  pistil )t  or  lo  tlio  conksecnt'e  of  hoiprogfiiuoua  pui-ta  [an 
that  of  llie  petiiLi  with  ihe  calyx,  or  of  boiU  with  thos  pistil).  Bui 
the  Tn-ord  adnaie  belongs  to  tho  lulicF  ciise  only. 

■ifii.  Wlitni  such  t'oni^olidiUiion  taki-ii  [tlace,  iind  the  pctiiU  and 
atanitaii  (wiiidi  almost  alwaj-s  (icconxpunj-  etich  other),  or  tiitht*r  of 
them,  are  inserted  on  the 
cahx,  i.  e.  are  ndnate  with 
thts  l»ji*e  of  the  caljx  {oa  in 

the  Chi-rry,  Fig.  8S8,  or  (^^^^^^|f!/li^f/^ 
Pun-huic,  Fig.  J189),  ihey  are 
Slid  to  ho  ■ptrirya&us  (liter- 
all}*,  plnetid  firound  the  pis- 
tiJ).  The  real  origin  of  ihu 
]i)art$  mu:^t  be  tliu  ftimc  on  tn 
tlw  fca'mvr  case,  that  L*i,  ilie 
ports  really  bt'loiig^  lo  the  re- 
ceplade,  in  successive  circles, 
one  aliove  or  within  the  other, 
>ir>l  Uie  Sfpals  then  the  ptft- 
uU,  within  thejc  the  stamen;*, 

atid  within  or  above   thcfe 

* 

tlto  pi-f  ih ;  but  the  true  orij^Jn  **■ 

or  position  of  aoiiie  of  the  parl^  id  here  obscured  by  tUo  adnation,  at 

tlieir  bjtse  at  loa-^t,  of  pail3  which  are  norraally  separate.     In  Fig. 

388,  the  p<:inL3  and  Etamens  arc  adnale  to  the  lower  psirt  of  the 

faljx,  but  all  are  free  fitjin  the  pi.-tiL     But  in  Fig.  380,  all  four 

orgaiut  are   oou^iolidated   below,  as  fur  sa   to   the   midille   of  the 

ovnrj'. 

no.  83a.    Vntktl  «icUoa  or  k  flo««r  or  llw  Chan?',  (o  Ibmr  U»  perigrnoa«  InMrtiOD  Of 

#ia   360.    BiatlUr  ■Htlm  of  Ih*  Bdwu  of  th*  PanlaBs,  iliAwl&g  mi  wljnUciiii  of  parti  wlUi 
*^m  low  part  of  Uu  orn?. 


^.^- 


^  .i  "ant  yuiWHH 

t^.  Sn  'itff  Applt^.  VSitm^mm  '"91^  -ISW),  aai  SHrr  ^facr  aknc. 

rrrai  »irii  -fie 
It'  -Jie   trxr^. 

/  "^  '•  '  ^jC"^^:^',     • »  be  tanier  ins  msc  -jt  die 

ifomsr.  mMead  ni  die  ^s*-r- 
SMMCani  iunernio?!;  par:;.aB 
it  pmperfy  I»i,  Tnis  vurlfr 
oorsMiMOi  <!aili!*i  die  iawi^. 
«r  <!alvx,  'a  durh.  •skMtA.wp^- 
rvxr,  ami  die  ofcarj  ami  froiz 
*«|^>/K ,  Mf{  » V»  *v  -■wek  <rmiiMfi«tafi«n  *»«rar»,  tiie  Snwer,  cr 
aifyx^  <fc».  »*»  «ii«t  ?*  ie  Ktftrimr,  and  tt^,  vrjsj  «ip«r»V,  Bcr 
jH^f^wk  vr'fw  'h'MUt  V  «n^^'<MVii  &^  rite  «iyuTai<*nc  ami  mxurh  moof 
tffr^^'/t^^.  *^i(.  ■/t*^-4ff'.'*  *4  <!*.*/*  m^ittmat^  wt  dte  «ne  «a.-^,  ami  ea/^ 
/r/^,  'itt  fNf.  f/\i*r ;  'vf  J/r  rirtc  0/  *r»»3n|r  €«lnfnM  vitk  tL*  enlfx,  azA 
^mtry  ff**i  ff'rftt  0*^,  ffJfr,  «MHb  »  fW:  •ane  t&m^  ia  otber  frord^.* 
If</r#(  t-trnttmrtAy  t\tH  f^*r*Xm  mA  tine  iiramens  are  ailnaie  to  the 
t^'IfH  U  '/ifiA  *)t^r*',  i%f9f.  ^aaU  «JI  ityuraiit  (rum  tfce  pptetil ;  in  wLk-h 
m*H  liny  *itH  ni'tW  jt^rUjyn/rtttf  or  Ixyrwt  on  the  ealfx.  In  MHne 
M^^  /-M-^-'^  ^4  )»  IM  Vi't*^m%  Vnmrtff.  aoA  Fadi.*ia,  the  tube  of 
ffi#>  «'mI/4  )<  yftiUmffA  Ur  \ft'yt/ni\  tlie  ovary ^  and  tlie  petals  and 
rtHHf'h't  MM<  )»<<«<rM'<)  «/»  it  JM.ot  Ix'knr  wiiere  it  M;paraU;5  into  its 

4ty,t,  in  hiUnr  f\ii¥/fn  if  in  frntnU  nnd  tlie  itamens  are  dUtinct  at 
fM  \\m  ¥iiiim  iUtt  cnlyx  nfintutiM  {nan  tlic  top  of  the  ovary,  or  are 
\huiu*  imi  Him  t'Ann  ttr  fn/Mi  (Wa  thickfmed  dim;  (489)  which  crowns  its 
miiiiMill,  (H  III  Anilln  (Kl((.  410),  the  Ivy,  and  all  that  family,  in  the 
wtiiilo  I'lii-uh'y  niiiilly,  Ihn  ('onu;!  fiiiiiily,  the  Cranberry  (Fig.  891), 
Mild  Ihi*  lllti*.  'Hik  HfnntiMin,  itt:,  Mug  then  ap]Hiix'iitly  borne  on  the 
«viti'y«  nrii  pnU\  In  \m  epijfjfnoiu  {Cvww  two  Gi%iek  words  meaning 

H|HlilH«|lU<ll"). 


*  A  nivmliK  vti'w  nt  prrwitl  in  thut  the  mlyx  In  nwiiy  cmm  (u  in  the  Rose, 
Attitic.  Ac  I  Mt'liinlly  lM<|tlitii  nt  the  i^lAPe  wliprv  it  in  diittinct  fh>in  the  parts  with- 
IM,  nttil  llwl  lhi>  Ml  «>«|lf>«i  titlN>  i*  th«  Mimmit  of  (h«  peduncle  hollowed  ont,  or 
^t«vt>tn|H><(  KhMKtd  lh«>  pUiiU.  Thin  vkw  ran  ho  correct  in  certHln  cue*  only, 
and  (h««  dlA\>(viu«  li«(wtH>i(  it  mid  lh«  current  vi«w  it  really  not  eo  groat  w  it 
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4'  ^^In  eome  few  plnnta  the  stsmens  continue  this  nclnation  a  little 
fiirtUer,  nnd  cohere  wiih  the  Ftyle,  either  witli  its  base  only,  as  in 
sw^  S  |(ecics  of  AsAiTim,  or  w  i  t  h  i  ts 
■whole  Jengtb,  as  in  Cypi-ipediiini 
(Fig-  458)  aiid  the  wliolc  Oivhis 
raaiily.  Then  tlie  flowei*  is  said 
lo  be  fft/nandroiis  ;  —  from  two 
Gt>H.'k  wordi  equivalfrt  in  mann- 
ing to  ffnmeiis  and  pLstil  coni' 
bined  (519). 

471.  Imgnlarity.    Tlie  flower      /^    \W!\\i-\lilI  ^^ 

is  nrre^af  when  the  piu'ts  of  tt^ 
different   circles,  or  of  ono    or 

more  of  them,  are  not  all  alike  In  number, 
shape,  or  ?he.  Irregularity  may  he  the  re- 
sult, therefore,  either  of  the  abortion  or  dis- 
appeamnee  of  Fome  part^,  or  of  their  toi- 
eqital  development  or  vntqnal  union.  The 
latter  case  may  tie  Hi'st  consiileixMl. 

472,  The  Pea  tribe  affords  a  familiar 
illustration  of  imgttlar  flowers  arising  from 
the  unequal  iAz&  ami  dia^imilar 
forra  of  the  floi-al  envelopes; 
esiwcially  of  the  coi-ofla,  wliieh, 
from  a  fancied  resemblance  to  a 
butterfly  in  the  flower  of  the 
Pea,  Loeiist  (Fig.  392),  Ac,  has 
been  eaJled  pnpilioiificeoits.  The 
petals  of  sueh  a  corolk  arc  dis- 
tinguished by  eepamie  nnmea ; 
lithe  upper  one,  which  is  usually 
most  eonspicuous,  bfing  termed 
the  vextflum,  standard^  or  banner 
(Fig.  392',  a)  j  the  two  Imeral 
(fi)  are  called  wings  {(ff^)t  wd 
the  two  lower  (e),  which  are 
hr  Monp^hM  united  along  their  anterior  edges,  and  ic^tlier 

t  CnubtTTT  diTld«t  louftbiriBir,  ihowlajj  Uie  petalJ  ind  #la«j«ii»  ej4- 

»  ftsiWEr  of  th«  coaiEDOn  liKiut'tim  (Rablt^  Pnuilaocb). 
,  Uw  paUla  ilkplajuJ. 

22 
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Cdvm  a  body  Jn  shftpe  resemWing;  the  koe\,  or  wilhcr  tlie  ilifrow 

[liTHv,  of  an  ancient  vessel,  are  namcrl  tlie  farinn  or  leeL     Tlie  oOtXM 

of  tlie  ejime  LWsom  is  tlig^ttly  iiTc«^iliir  by  tlie  im^qmil  unJoiJ  a(^| 

parts,  the  two  upper  sepali  being  unilt-tl  hrghor  ihnn  tht'  otlwr  ihrw: 

In  Baptiiiia  thccie  two  se|mb  are  coak.-;cent:  to  the  t\]\  or  nejjrl)'! 

eaiHing   tho   cnJyx  to 
pear  as  if  fonncd  of  foor^ 
sepals  uiitfatt  of  five 
most  Lupines, not tmljiu 
the  two  upper  sepiib 
lesccnt  into  ono  body  neu 
ly  or  qiiito   to  Iht?  lijH ! 
the  three  reTnaitiing 
are   llkcwbc    uitit(;J  intO'' 
one  body,  on  the  lower  liAt 
of  the  flower,  thus  giving 
the  caljTC  the  appearsncB 
of  eonsiating  of  two  p<tslj 
"*  in  place  of  five.    Hie  ff» 

regularity  of  papilionaceous  flowera  HkeM*i*e  affects  lh«  6t 

which,  although  of  gyminetricnJ  number, 

viz.  ten,  or  two  fire!t?s,  are  in  most  ca^.8 

uncqiiftlly  coalescent,  nine  of  tliPin  being 

tiiiited  by  the  cohesion  of  their  fihuiients 

for  the   {greater  ]jait  of  their   leugtli, 

while  the  tenth  (the  posterior)  stamen 

is  di&tiiK't ;  tl^  in  illusti'^ited  in  the  s-r-r- 

tioii  on   the   ttamens  (518),      But  in 

Aniorphft  (Fig,  395),  wliieh  belongs  to 

the  sarae  tribe  of  plants,  the  ten  stnaens 

are    united   bnrrfly  at  their    base ;   and 

there  is  a  eonipietc  i*eturn  to  regularity 

in   those  of  Bnptiiiia  (Fig.   394)  and 

Sophoi-a,  which  arc  fiej*ft.'ctly  distinct  or 

f  epniiite.     The  Violet  (Fig.  397)  ofifera 

iiilotlic^r  very  familiar  fomi  of  irregii- 

Vsvr  flowers  ;   the  iiTCgulnrity  belonging 

910,  393.  I'spnioparHMU  flower  of  Daplt^.  BEU.  Tba  sunt,  vitb  tlM  pMaU 
tbOTcinp  tho  IKQ  dLfltliK't  itaineni. 

>'tO.  335.  TkmcT  c^f  AtnnFph»^  2S6'-  The  noWi  wUh  tb«  *«ntnrT  petal  nsHTPad 
Itw  lU^t^  BunaiMpbDiu  ttameox. 

;ia  8S9    TknRT  of  VMa  ncittaU.    SK-  Ita  Kp^ti  and  peteU  dbpl^td. 
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mrtinly  to  iha  cx)i-otlai  ihe  lower  pet.il  of  whk-li  h  prolonged  back- 
ward InlofiKic  or  sptir.  Tlie  Larkspur  nud  Monk'^jjood  (Fig.  308- 
402)  ni-e  inr^iUnr  Ijoth  in  the  cfllyx  (tnd  the  coi-olln,  not  oiilj  by  a. 
diversity  in  the  size  mid  filuipe  of  homologous  |>;irln,  hut  iil^o  hy  the 
suppix'sjfioii  of  some  of  tliem.  We  may  thert^foi-e  consider  thom 
under  the  next  hf-ud. 

473,  Of  iiTPgulaf  Jnonopctalous  flovvprs  the  rno-»t  common  fomi  i^ 
the  bilahiafe  or  tteo-ttpped,  as  in  the  roi-olla  of  llio  Sn;??*  Srnip- 
drajTon,  i^nd  ino-t  of  the  large  familifs  (o  iv!)i*'h  tlipy  Ixlong  (Fig* 
4G0)  :  this,  like  the  cnlvx  of  tlie  Lupiiic,  dtrnerilKtl  above»  aj-i.^cs 
from  the  iinc-qiiid  union  of  tliu  pail>.  The  fiiune  U  the  case  with 
ihc  lwo-ljppf.'<l  cotoHu  of  tlie  AVomlliine  nnd  oiher  I  roney-^nckles, 
only  hciv,  injtrnd  of  two  Iobe.s  or  petub  ronuiiig  the  wjsjmt  lip  mid 
(hree  the  lower,  four  petaU  enter  into  the  eonipositkni  of  the  tipiwr 
li|V  leaving  only  one  for  the  lower  (Fig.  8G1).  The  Tniin^wt 
Honeysuckle  returmi  nearly  to  i-eguliu'ity  again,  the  whole  five 
petak  being  coaleswnt  into  n  Itibo  to  near  Ihd  top,  leiiviug  nn  nl' 
RKKt  equally  iive-lolx*d  boi*der*  Ti»e  cortjllas  of  (Jrimnsulor  (Ftg. 
936)  and  of  Ivobolm  (Fig.  902)  are  furthr-r  iriTgnl«r  hy  a  wnnt  of 
union  on  the  up]»er  Etde  of  the  bloRJionn  :  niiil  tlic  It't/ulate  or  o\Vin 
and  slrap-^hapt?d  roixilla  of  Coivopsis  (Fig.  355,  c)  nud  oihei*  Com- 
posita:  evidently  answers,  to  such  a  regulai"  im>;iope(idou*  torolla  r« 
a,  BplU  down  on  one  side  nnd  outspreftd. 

4"4.  BupprrSSlOtl  or  Abortion,  tliat  la,  the  romplele  or  the  pnrtijil 
obliteratloi!  of  mma  member,  h  a  eommon  caii.-a  of  ii'cegtilnriiy. 
The  term  suppression  is  used  when  parts  wliicli  lielong  to  the  plan 
of  the  blossom  do  not  actually  npi»ear  in  it.  Tlie  term  afmj-timi  U 
applied  not  only  to  swell  disapiwaraneej  but  to  pfirlial  obhteratiors, 
as  where  a  stamen  is  reduced  to  a  nake^l  filament,  or  to  a  mere  nidi- 
ment  or  veslige,  answering  to  a  stamen  and  oernpyint»  llnr  plar<' 
of  one,  but  incapable  of  performing  ils  ollice.  Such  oljlileration, 
whether  paitial  or  complete,  may  affeet  ell  her  a  wliole  eiivle  of 
organs  or  merely  f  ome  of  its  mrniljei^s.  Tlie  fomier  interferes  with 
(Ue  coinpletcnec^s  of  a  flower,  and  may  ol>>i'nre  the  noimal  order  of 
its  parts.  The  latter  din^tly  interfei-es  witli  the  symmetry  of  the 
^Jlo.^^om,  and  m;iy  lie  first  considered. 

47.).  8i!ppiTssintl  of  wine  Piiris  of  a  Cifclc  of  Oi^nns.  The  Larkspur 
and  Aconite  or  Motik.'-liood  furnish  gowl  exntniiles  of  flowers  wliirh 
aix:  both  irn-pilnr  and  symmctricak  The  calyx  of  the  Ijirkspur 
(Fig.  398,  309)  id  ii-regrdar  by  i-ea-^on  of  the  dis>.(niiliiniy  of  the  five 
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sepals,  one  of  which,  the  upi)ernK»t  and  largest,  is  proltnigcd  poA«> 
riorly  iuto  a  long  and  hollow  spur.    'Within  these,  and  alternate  «&Sl 


them  as  far  as  they  go,  are  the  petals,  onlj  four  in  number,  and  AM 
of  two  shapcit,  the  two  upper  ones  having  long  spurs  which  utn* 

FIO.  8B8.    Flown  of  •  Lutoipni'.    S09.  Tha  At*  aepab  (oatn  cirela)  lad  th*  fcar  |Mi 
(iiiRer  drcle)  diiplayed.    400.  Qrouul-pUn  of  tha  calyx  and  corolla. 

F:0.  401.  Flower  of  an  Acoaite  or  Monluhood  402.  Tba  8t«  lopaU  aad  tba  tM  ■•■ 
oail  curhMUly-abaped  petals  diiplayed :  alio  tha  ataiiMni  and  phtUt  la  tba  cntn>  M> 
Ground-plan  of  tba  aa^z  and  coMUa;  tha  dotted  Uul*,  ai  1b  »(.  4U0,  reprwinrim  Iha  «r 
piwMd  parti. 
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ceived  into  the  spur  of  the  upper  8C'[ml ;  the  two  lateral  onea  having 
a  gmall  but  biTMwl  blat^c  raided  on  a  sUlk-like  claw  ;  and  the  plaw 
whk'h  tlie  fiflh  anj  lower  ])etal  should  wrupy  (marked  in  llic;  gitwuid 
plan,  Fij^.  40(),  by  a  slioit  dotted  line)  is  viioaiit,  this  pt'tjil  being  siip- 
pre-^ded,  ihiTeby  nnidr-rfng  the  blo-^.-^om  un!i}Tnmetricah  In  Awmtte, 
(Fig,  401,  402)  the  plan  of  the  blossom  is  the  same,  but  iho  uiipei-- 
most  :tnd  IiU'gfitof  the  five  di.s;iirni]tir  pcpals  foriiL<abi^lmet-fili!i[trd  or 
hooiHike  body  t  and  as  to  the  |MftiiIs,  three  are  wauling  ahogolher 
(dicir  phu'L'-s  are  shown  by  the  dotted  lines  in  the  ground  plnix,  Fig. 
403)  ;  the  two  iipi>er  o»es,  which  extend  iindr-r  tlvi  hood,  only  re- 
ntaiiu  iind  these  are  fo  rc-duocd  trt  size  nnd  ^0  ^nniualoiis 
ia  sluipe  that  they  would  not  ordinarily  be  n'ttj^iiizcd  as 
petaU.  One  of  them  euhirged  ia  exhibited  in  Fig.  404. 
Petals,  &o,  of  tliis  and  other  exti-aordinaiy  fonn^  were 
termed  by  Linnajus  Nectaries,  an  imnieaning  or  mi.-^lond- 
ing  name,  m  they  wro  no  more  likely  to  secr<3te  Loney 
than  ordinary  peluli  are. 


476.  The  papihonaceoiis  corolla  (472) 
becomes  strikingly  unsjinmetrical  by 
suppreiisiont  in  Araorpha  (Fig.  395). 
Here  the  coixjlla  13  uniformly  reduced  to 
a  BoUlary  pettj  (the  htandiird),  the  other 
four  petals  being  totally  oblitenited. 
This  oblitemtion  is  foreslindowed  in  Eiy- 
thrina  herbacea  of  the  Souihei'n  Stati?.s,  and  other 
species,  in  whieh  all  the  pel^ds  except  the  Kijuwlai-d 
are  small  and  ineoti^picuou:^<  While  the  btor^som 
of  the  common  IIon«cche^tnut^  although  in'egiilnr, 
is  eynnneti'icnl,  so  far  an  re^ipeet*  tlie  c«lyx  and 
coi'olla,  that  of  our  nearly  rehiled  Buekeye*  gener- 
ally yismts  one  of  the  five  petnU,  a  vfirant  plaee  on 
the  anterior  ^ide  of  the  flower  indicating  its  absence. 

477.  The  stipju'rssion  or  abortion  of  some  of  the 
stamens  requisite  to  the  gynuueli-y  of  the  blo;i.-ioni  ia 

very  eommon.  Aeeording  to  the  onlinary  view,  the  six  etainens  of 
the  flowers  of  tlie  Mustard  family  (P'ig.  40.5,  40G),  where  the  aepaii 
and  petaU  are  in  four^,  ii  exphiincd  by  fiU])ixi<ing  lliatj  out  of  two 
eircle;^  of  ^tuneiis,  four  in  each,  two  stamen.^  of  the  outer  circle  iog 

Fra.  ¥H     Obb  «f  tti*  petalJi  of  « n  AMmlto  «r  MAnbihnvi^  rntused- 

FIG.  lets'  Ewn*  qC  Miutinl     404.  Iti  dx  ituiuiu  tud  tLe  jilaUl,  mLititd. 
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suppressed.  Bat  we  incline  to  the  opinion  thnt  this  sort  of  flower 
is  rcndercd  unsymmetrical,  not  by  tlic  suppression  of  two  short  sta- 
mens, but  by  the  chorisis  or  division  of  the  two  stamens  each  into  a 
pair  (456,  Fig.  868). 

478.  Most  flowers  which  are  in-egular  by  the  unequal  union  of 
the  petals,  especinlly  tho:>e  with  a  bi- 
labiate corolla  (473,  511),  are  likewise 
unsymmetrical  by  the  aboilion  of  one 
or  more  of  the  stamens.  In  tiie  Cat- 
mp,  Balm,  &c.,  and  in  the  Snnpdmgon, 
Monkey-flower,  Foxglove,  and  the 
like,  as  also  in  Geranlin  (Fig.  407), 
where  the  corolla  is  only  slightly  ir- 
regular, four  stamens  occupy  their 
proper  places  alternate  with  its  lobes, 
but  the  fifth  stamen  is  altogether  want- 
ing. In  its  place,  however,  the  cotx)lla 
of  the  Figwort,  belonging  to  the  same 
family  as  tlie  Snapdiiigon  ainl  Ge- 
rai-dia,  bears  a  small  scale,  and  tliat  of 
Chelone  and  Pentstemon  (Fig.  408) 
bears  an  antherless  filament,  which, 
from  its  position,  must  be  the  wanting 
stamen,  in  an  abortive  state ;  and  in 
one  species  it  has  actually  been  found 
with  a  perfect  or  an  impcifoct  anther, 
completing  the  symmetiy  of  the  flow- 
er. Tlie  four  perfect  stamens  in  these 
cases  are  of  unequal  lengtli,  two  of 
them  being  longer  than  the  other  two 
**  (i.    e.  .  they   are   didyncuttousy  520). 

The  two  shorter  stamens  iilso  disappear  in  many  such  phuits,  as  in 
Gmtiola  or  Hedge-Hyssop, — sometimes  leaving  vestiges  in  their 
place,  and  sometimes  not ;  also  in  Sage,  Horse-Mint,  and  the  like. 
Here  three  stamens  out  of  five  are  suppressed.    So  they  commonly 


no  407.  Cornllii  of  Ocrardla  parporea  Uld  open,  with  th»  ftmr  itameiw  the  plae*  which 
tb*  flfth  tboald  occtip;  iDdkated  by  acrox* 

710.  408.  CorollA  of  PcnUtemon  graiMliaorus  laid  open,  vith  iti  four  itamen*,  and  a  sterile 
fllanieDt  in  the  plare  of  Um  SRh  ctamcn. 

FiO.  400.  Corolla  or  Ua(al|M  laid  open,  with  t»opeiftetMamcaiai>dttMTMtigw«rthfM 
•bortlf*  ooei. 
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are  in  the  blo-ipom  of  Crtlnlpti  (Fig.  400),  but  their  vwtige.-;  jieinnin 
in  tlje  fortii  of  email  sterile  liliiment*,  two  of  whicli,  however,  bcciv- 
siomdly  bf-ar  anthers,  either  perfeet  or  rudiraentJiry. 

479.  Tbe  suppression  of  a  iKjrtion  of  the  piatils  required  to  com- 
plete the  symmetry  of  the  flower  is  exceedingly  common,  TIic 
lendeney  to  obliteration  fcems  to  inerease  as  we  advjviu-e  lfv\v:iitts 
the  centre  of  the  blosbomj  owing,  doiibtlest,  to  llie  great er  pit^r^uru 
exerted  on  the  eentml  ptuta  of  tlie  bud,  and  the  progrcisivri'ly  di- 
miiii^lifd  s|uioe  the  organs,  have  to  occiifiy  on  tlie  foaieal  i"edej>iiiele. 
Thus,  wliile  the  corolhi,  wUeti  p^e^eHt  at  all,  nlmost  always  consisiti! 
of  m  many  leaves  aa  the  ctdyx,  the  members  of  the  staminenl  tirtUi 
or  cli'cleg  are  fre<];UL'ntty  fewer  m  nirmber,  and  the  pbitil*  are  PtiU 
more  commonly  fewer,  excepting  wlitre  the  axis  is  prolenigc<l  for 
the  reception  of  iiunierou.4  spiral  cycles.  Thus,  the  pistiLs  whieh 
pre;«ent  the  symmetrical  number  in  Sedum,  and  all  plant?  of  that 
family  (Fig.  334,  33 j,  355,361),  are  reduced  to  two,  or  raruly  three, 
in  the  allied  Saxifrage  faqpiily,  while  tJie  other  floral  di-eles  m-e  in 
fives.  Ho,  in  the  Wild  Sartjupariliii  (Fty.  410)  and  Spikenard,  the 
flowers  are  peutamerou*  lliroughont,  altiiongh  the  ovaries  of  llie  five 
pidtiU  are  united  into  one;  but  they  are  reduced  to  three  in  tha 
Ground-nut,  and  to  I  wo  in  llio  Ginficng,  belonging  to  the  same  genus, 
a«.  also  in  all  Umbelliferous  plants*.  Although  tlie  pistiU  are  in- 
definitely augmented  in  the  Ro?e,  Strawberry,  and  the  greater  part 
of  Rosaceous  plants',  or  are  of  the  normal  number  live  in  Spiraea, 
yet  there  are  only  two  in  Agrinionia,  one  or  rai*ely  two  in  Sangui- 
forba,  and  unifonnly  one  in  the  Plum  and  Ciierry  (Fig.  388), 
jdlhough  the  tlowers  of  the  wlml«  oiiler  are  formed  on  the  pentame* 
rou:5,  or  Fometlmes  tlio  tetpamerous  plan,  and  with  a  stiwig  leiidi'iiey 
to  augmentation  of  all  the  organs.  And  ihe  Fult^e  family  ha>,  alinosit 
without  exception,  five  members  in  its  florul  euveloi^es,  snd  ten,  or 
two  circles,  in  iu  stamens,  but  only  a  single  pi?;til  (Fig.  353). 

480.  Supprtssian  ef  one  or  more  whole  Circte.    A  compU-te  flower, 

a9  already  reiiiarked  (410),  com[>rite>  Jour  whorls  or  seta  of  org!tn«; 
namely,  calyx,  coi-ulla,  siiuntienp,  and  jiietik.  When  any  of  thes«  four 
cin'k-s  or  kinds  of  organsi  are  wanting,  the  flower  i^  sai<l  lo  be  tn- 
coiiipUte,  The  non-production  of  any  one  or  more  of  the  whorLj  ia 
not  uncommon.  The  calyx,  bowt?ver,  is  i«.'ldom  if  ever  wanting 
wlu'n  the  coixjlln  id  pre,>iunt,  or  rather,  when  tlie  tloral  eini-loiws  con- 
gist  of  only  one  wlior!  of  leave.-,  ihoy  arc  t-altcd  c€f/yj',  xvh;it<"ver  be 
l]ieir  ap^ieartmce,  texture,  or  color^  uideai  it  can  somehow  be  diowti 
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that  an  outer  ciixile  is  suppressed*"  For  since  fjie  cultx  Ja  f«^' 
quently  delicate  and  petal-like  (in  botjinical  languivge  pHaloid  o^ 
cotored)f  and  the  corolla  sometimes  gret'ni?'^ 
or  leaf-like,  the  only  real  ilitterKnce  bttiveoi* 
the  two  Lj,  tliat  the  calyx  r*prt?j»entd  ll»^ 
ouIcil*,  aiid  tho  ooittlhi  tJi*^  inner  series ;  azid 
even  llu.s  di.'itinctioii  becomes  more*  or  Ics^:^*^ 
arbitrary  when  either,  or  lx)lh,  of  1)icj«  c»*"— 
ganfi  consist  of  more  than  one  circle.  Tl^*5 
apparent  ohliLei-ation  of  the  calyx  in  sooz^ 
case;^  is  owtiig  to  the  entire  coliu^ioQ  of  Cht^ 
tube  with  the  ovary,  and  the  reduction  of  tlie  free  portion,  or  IicaT>v 
b>  an  ob:4cure  ring  or  border,  either  slightly  toothed  or  eittiiv,  m  iAm. 
Aratia  (Fig.  410),  Fedia  (Fig.  882),  Comua,  the  fertile  flowera  <»^ 
HysitL,  &c.  In  Compotiita]!,  the  partially  oblite-rated  liiub  of  ib^ 
oalyx,  when  present  at  all,  consults  of  ecaleSt  teeth,  bri^ifles,  or  ^ 
ring  of  elender  hairs  (aa  in  the  Thistle),  and  receivta  the  name  o^ 

481.  Tlve  petals,  however,  are  frequently  alMcnt ;  when  the  flowiS^ 
U  said  to  be  apetalt/us,  aa  in  the  Anemone  (Fig.  411),  Qeautx^H 
Caltha,  &c^  iu  the  Crowfoot  family, 
other  genei-ft  of  which  are  fumisht'd 
with  both  calyx  and  corolla ;  and  ad 
ia  some  specie^s  of  Buektliorn,  while 
others  have  nianifei>t  although  emidl 
petiiLa.     They  are  couistiiiitly  wanting 
in  a  large  number  of  fajiillieii  of  Ex- 
ogenous plants,  wliich  on  tlii^  account 
fonn   the   division  Apetida*      Wlien 
the  cjilyx  ia  present  while  tlie  coroUa 
Li  wanting,  the  flower  is  *aid   to  be 
monochlamifdeouSf  that  ia,  with  a  perianth  (417)  or  floral  enTelopo  <^ 
only  one  kind ;  aa  in  the  ca::ies  above  mentioned. 


•  In  our  Northtm  Zanttiojtylum  tho  monocliUmjdeous  porianth  which  ** 
jircpeiit  mfty,  however,  be  jiijsttj  licld  to  be  the  coroUn.,  nncJ  not  the  iralys,  !*<^' 
caa<ie  the   Ave  Btntncns  altornntQ  with  it,  jugt  as  th<!y  do  with  the  otttloulttir^ 
petals  of  Z.  Cflrotiniimntn :  in  ttiis  case,  therefore,  we  may  say  that  the  caly^c-* 
and  not  the  corolla,  is  suppressed.   Si»  Gmeitt  Illtuitata,  Vol.  2,  p.  US,  tab.  15^^ 

no.  410.    rtowcr  or  Anil*  Duilinulla,  f«rtiatlr  dtrldea ;  tbt  Uub  of  tha  «>trx  tiliiiikli^' 
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482.  In  some  flowera,  raorpovpr,  as  in  (he  Lizard'e-tail  (Fig.  412), 
bofh  the  cAlyx  and  the  corc^Ua  are  entirely  wanting,  and  the  blossoila, 
t«  ochlitmyd&outt,  i.  e.  destitute  of  uny  porta  nth 
or  flornl  envelopes  whfltever.  Having  the  es- 
Bential  orgaJis,  vix.  the  stamens  and  piiftils,  how- 
ever, (his  flower  abo  \i  perfect  (hermaphrodite, 
or  hhexual),  allhough  incomplete. 

«,  483.  Thenbortionof  ttU 

the  stamens  or  all  the  fUs- 
tik  of  a  flower  is  ccnnmoD 
enough,  as  well  in  flowers  thitt  have  as  in 
those  Ihrtt  liflve  not  complete  floral  envelope* ; 
but  whenever  eillier  of  these  essential  organs 
are  abortive  or  wanting  in  some  blossoms,  tliey 
are  present  in  others  of  the  (wune  B[jecies, 
either  on  the  j^ame  or  on  different  individuals. 
Flowem  of  this  kind  ttaving  stamens  only  or 
pbtils  only  are  said  to  be  ieparaied,  (ftrh'nouif 
or  ttm'eexual.  And  the  flower  which  has  the 
stamens  but  no  pist iK  or  only  imperfect  ones,  i»  said  to  be  ttaminattf 
tterihf  or  maie ;  while  tii  «u 

that  provided  with 
pistiK  but  with  no 
^tameni^,  or  only  im- 
perfect ones,  h  pii' 
tiJleUe.,  fertile,  or  ff- 
male.  Not  to  multi- 
ply examples,  in  Smi- 
lai  and  in  Menisper- 
mum^Fig.  413,414) 
we  have  pood  instan- 
ces of  separated  flow- 
ers in  which  the  abor- 
tion is  eonfined  to  the 
stamen>i  or  the  pi.-^til?^ 
the  floral  envelopes 
being     present     end 

FlQ    US.    Flovvrof  LiMTdVUIl  (8iiiniruit«mnn«1,  niHTitawt.  * 

Eld.  1 13     A  *i4iuJn»t«  nowtr  of  lUnLipeniiiitu  or  HooaMwl.    414.  A  ptntllUli*  flower  df 

the  wun*     Th>  likTj*r  Im*  lU  •  'nrmu,  tarn  teiitljCH  ctf  iiliCiU. 

JflO    ilA.  A  —  '  ilfl.  AiUiglv  »tuiiLuattt  ttower  M- 

twhvl  M<)  w*  ttT>  A  |>lallliMii  enlkLDor  IIm  i 


•» 


««n{4«ie«     Aihl  m  the  Willow  (Fig.  415-418)  wo  hsiTe  «'p!inite<' 
0owtm  «xtrt«mfty  simiiliHt'd  by  Jtborlion.    The  flowers  are  cwjwJt'd  i«i 
OAlkinst'iich  one  in  the  iixil  of  a  Ijmct ;  tlie  stiiininate  flowurs  comi^*' 
gf  u  IVw^.-tmiif  n5  mi-'i'ely,  in  thi^  specie.^  of  only  two  (  Fig.  4 1 C),  and  ihi^ 
litstilliitc,  of  n  i>i.'ti  t  mt-rely  ( Fig.  4 1 S).   Tim t  is,  the  fiois'ei-s  ani  vMjr 
deMitutf  of  v,\\yx  and  eorolUi  (urdujiS  it  little  ylnndahir  s<*»le  on  ibt^^ 
miper  Me  sliotdtl  be  a  rudiiii4-iiliirj-  pcriiuith  of  a  single  jiiwe),  a»»l 
hi  o«K*  set  of  blo.-iiioiii3  (lie  stuiiien.*  iu*e  al»o  sijpprej!ivt;J  ;  in  anoilif - 
|1k«  pis^tili.     Tlie  suuneiiii  Tary  in  number  in  different  ispftfiei,  fr»xx 
two  iq  five.     If  there  wei-e  only  one  of  the  ktltT,  an  insliincf  ivouU 
be  idlonli'd  of  flowers  reduetjJ,  not  merely  to  One  kind  of  or^m,  Ijut  *^*' 
1L  single  merabeiv     Now  tli«re  u  one  species  of  Willow,  whicli  "I*' 
pears  to  have  it:*  sterile  blo-som:?  reduced  to  a  solitary  starnea    **^ 
hits  tiierefore  been  named  Salix  monmidra.     But  on  *•*' 
8pt!etion  this  seemingly  single  stamen  is  fotiad  lo  ton^*^' 
of  two  united  witli  eiieh  otlier  quite  to  the  top  (KiilS" 
419).     Here,  a*  in  many  other  case^,  the  noitnal  con^*~ 
lion  of  the  flower  is  not  only  much  altered  by  the  ?**P^     ] 
pr*>.ssion  of  nui>t  of  t!ie  organ.-*,  but  disguised  by  tlie  c*'**' 
lericeiiee  of  tbo  e  ihiit  remain. 

484.  In  separated  flower*  the  two  kinds  of  bloss*?***^ 
maybe  borne  eitlicr  ujwn  difFert-nt  pnrl.'^  of  the  «»*** 
mdi%ndual,  or  upon  entirely  different  individufils.  The  flowers  *•*'** 
aaid  to  be  moneemous  when  both  kinds  arc  borne  on  the  ^june  plft***^  * 
a-s  in  Indiiin  Com,  the  Biri'h,  the  Oiik,  lieech,  Hazel,  Hifkory,  4.0"  " 
and  they  are  called  ditecimts  wheji  borne  by  different  individuals;  **^ 
in  the  Willow  and  Poplur,  the  Sassafi:as,  the  Prickly  Ash,  the  Ilci**!* 
and  Hop,  Moottseed  (Fig.  413,  414),  Jtc.  Oeett--^  ion  ally,  while  soi**^ 
of  tlie  flowers  are  j?taniinate  only,  and  other!)  pistilkte  only,  a  pO*^^ 
tion  are  pei-fect,  the  dilJerent  kinds  occurring  either  on  tlie  same  <^^ 
differf  nt  indiviiluids  ;  as  in  most  Palmsi,  in  many  Bjiecieg  of  Mapl*^^ 
&c, ;  plants  with  such  flower*  ai-e  paid  to  ha  pol^gammu. 

4Si5,  In  some  of  the  bloissom:*  of  certain  plnnts  both  stamens  a***-^ 
pi^itils  are  wanting.  This  is  the  case  with  tho.^e  that  oectipy  tf*^ 
mnrgin  of  the  cynie;^  of  the  Ilobblebursh  and  some  otiier  VibumiiiC*-^* 
and  of  Hj'drjingi;a  (Fig,  420),  or  even  with  (he  whole  cluster  »** 
Cnltivntt'd  monsti-ou^  states,  m  in  the  'Snowball  or  Guelder-Ro'^^^ 
of"  the  gnrduna  (A'^ibunium  Opulus).     Here  the   fularged  coroll 


FIQ    nH     A  itBtnlttite  flowvr  of  B>Ui  puTpUrw  (<VtMD*Ddn),  witli  ttia  ktajnana 
(nomub-iplKHU  ind  ijrnpiDwtlaail,  sa  u  to  appow  Ilk* «  iinf la «n». 
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nislc«  the  whcite  blos^frm.  SucTi  flowers,  being  ncitlipr  stamlnjite 
nor  jsistillnte,  are  siniil  to  be  nctUra!.  In  so-cfilleJ  comiiount!  Bowers 
(39^ -ft  )  the  strap-shiipt^d  mnrrrinal  flowers  are  sometimeii  neutral,  as 
in  Coreopsis  (Fig.  324,  325),  Slay  weed,  and  Sunflower.'  In  some 
6ia-sj>es  and  oiber  jilants  sueli  neutral  flowers  want  the  floral  en- 
Tclo  j>es  also,  or  are  raibiced  to  *iii  nlwrtive  rudtinent. 


*^C.  The  jtuppression  or  nbortion  of  a  whole  circle  of  organa  in  a 

'Jlaw-HetriosJ   flower  does  not  destroy  it.-?   symmetry,  if  we  tflke  note 

*^  ^*^^  absent  members.     Thus  a  monoclilainydeoti.;  flower,  with  a, 

•singly  ftjjl  pjrcle  of  stamens,  usually  ha:^  the  latter  plaeed  o|)j>o3ite 

llie     l^jivM  of  the  ^M'rifinth,  that  is,  of  the  cnlyx,  tin;  caryllft  or  in- 

tcrv-^-ni,jg  cjn'le  having  failed  to  iippe«r.     But  when,  wtih  tht!  abor- 

"**•*    of  ihe  pi-imary  circle,  say  of  the  stiimens,  we  htivu  nil  Hugmentn- 

tioa    ^o,ie  or  more  aiJilitional  eireleii  of  the  Siitn«  kind  of  orgiui,  the 

**'      wf  aJteniution  appearrj  to  be  violated ;  t!ie  istiuiaKn.'}  thai  hhs 

P"^^*"-!!!,  or  tlie  outer  circle  of  them,  standing  before  the  petaU,  in- 

*Si"iicl  of  alteniat«  with  (hem.     It  is  ettiiomiay  to  assuhih  t!ii.4  ex- 

P  **^«winn  for  aU  ca^c-s  of  t]w  antcpo'^ition  of  the  stamens  to  the  pel- 

"*»  "wLtitliLn'  in  the  l*rinjroi=«  fsimily,  in  ChiytOiiin,  in  the  Vine  (Fig, 

'**  130.    ('yttw  ot  tIjriiHogeB  arbomicvtu,  with  tb«  U.rgt  mmtfimi  Roirvn  nmiml 
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S84),  or  tHe  Buckthorn,  &c.    But  more  probable  expTniifitioft^  ibr 
tame  such  cises  Iiave  alreailj  hefii  given  (4o9,  4G0).     U  c«n  no 
longer  be  dtKjrnei!  fiufficient  to  a^^i^utDe  the  obliteration  of  a  twnaal 
floral  ciixl^,  and  the  pnxluction  of  a  seoonJ  one,  wh^i  no  titK£s  94^| 
the  foniicr  cun  be  detected  unci  no  cletir  anaiogr  shown  vviili  stfoe 
strictly  paraJJol  instanee.     Yet  we  luuy  confideHily  »p|>Iv'  this  tiiir 
when  we  do  fiiid  traces  of  obJilcrated  organs,  as  io  tlie  G«vmiiira» 
frtinjly,  for  cxnmple.     The  iK'ntampTOus  flower  of  Gemnimti  exUiWi 
ten  slflimcns,  plsiinly  occtijiyin^  two  rows  the  five  of  (he  exlQti 
cirt-te  Bhoiicr  t!mn  the  ol  tiers.     One  set  of  these  stninen^  allermiti 
widi  the  petals  lite  otiier  is  opposed  to  iheni.     But  on  rl»*e  exiiniLi 
nation,  we  pen-eivt*  thnt  it  is  tlio  inner  cinltj  of  sinmena  that  iltfi 
notes  with  the  petals  ;  those  of  the  outer  ciivle  stand  din-etly  liclore 
thetn.     This  b  a  not  uncommon   cu-:e  where  thetv  art?  just  twiir 
many  ttumcns  as  there  ure  pelsils  or  pepak.     In  this  in^tnnce 
explanation  of  the  anomaly  h  fiimi:<bed 
the  five  little  bodies,  «dlccl  by  the  vague  ta^ 
convenient  name  of  giands,  wliic-h  stAnd  «i 
the  receptiif  le  between  the  petuls  nnd  the  fi»*^H 
meiiiii,  urid  repirhirly  alternate  with  I  be  fornier«^B 
^\^r^c3  J/^' y        They  necoiiJiiigly  occupy  ibe  exact  pO!4i«w- 
^^^^^^'^  of  the  origiiuil  stjimineal  ciix-le;  wbeivforfi*' 

*"  fiituation  isJ  the  be.st  indieatitin  of  the  nature  w^ 

organs,  we  may  regard  ihem  as  the- abortive  rudiments  of  lhcfi^'^^| 
proper  stamens  bei*e  ohbtei-atcd.     In  the  annexed  diitgfKim  (Fig.  4'iO 
these  are  accordingly  laid  down  in  the  third  di*elc,  as  five  smalJ  oval 
BpOte^  slightly  shaded.     The  aetual  ptamena  con.ief]tiently  belong  ^^ 
two  aiigraenti'^d  ciivlos,  those  of  tlio  exterior  and  shorter  set  of  whicJ^B 
(repi-cf^ented  by  thf?  hii-ger,  unshitded  figtire?)|  normally  altemiiti^H 
with  the  glands,  are  of  eoui-se  opposed  to  the  petals,  and  those  of  tb** 
inner  iinJ  larger  set,  normidly  Hlici'njitiiig  witt)  the  precedhig,  neo-*-*' 
sarily  aiternattj  with  the  petals.     This  view  ia  further  ehiekbued  t>y 
the  I'ltwf'ly  allied  genus  Krodiuni,  M'here  all  the  parts  are  just 
Bam(?y  except  that  the  five  exterior  actiifU  ptamens  are  shorter  sti 
find  uri"  dt^stttute  of  anthers  ;  that  is,  the  di^^jXR^ition  to  euj)prt«5ic 
which  Ims  «iused  the  obliterntion  of  the  priinaiy  ciifle  \>i  stanie*** 
and  somewlmt  reduced  tlie  second  in  Geranium,  has   in  Erodiu*** 
# 

rtO-  421-    Dbljiwn  (en«t-«cthm)  of  X'tvn  Botm  oTOflnntum  nuirnUitQm,  nhihttiqf  C^^ 
nUtlw  [XMltlon  of  puti,  MpagtaJlr  Uti  glMMlt  iltanBta  with  Uu  |»tal>,  mml  Uu  two  i — ^ 
•tuMDi  wtthln  tbetiL 
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icndefed  llie  laUer  nboriive  nko,  leaving  those  of  ihe  third  row  aionv 
to  fulM  their  proper  office.  And  in  n  South  Af'ricun  g^nus,  Mon^o- 
nla,  five  fiiiimens  aetually  occur  in  the  pliice  of  these  glands,  milking 
fifteen  rea.1  stamen?,  or  three  circles.  Tlics  genertil  plan  of  Uie  flower 
u  tlie  game  in  the  Flax  fmnily,  except  that  the  glands  which  answer 
to  the  outer  r-.iak  of  ^tamen^  arc  still 
leas  <?on:'picuoiis,  and  tho?e  of  llie  next 
orele  are  rcdm.M;d  to  snuill  abortive 
fllatnents,  or  to  minute  teeth  in  the 
ring-  Ibrmed  by  the  union  of  all  tlie 
flluiif  nts  inlo  a  cup  at  .the  hase,  leav- 
ing fi-ve  peii'i^et  iittimens,  whieli,  though 

llitjr  alternate  with  the  petals  indeed,  belong  to  n  third  circle  (Fig, 
<52^  -4"23).  In  a  few  «pecie.4  of  Flax,  thia  seroud  circle  of  alamcns 
is  pex-fcistly  oWitenUed,  ?o  lliat  no  vestige  ia  to  be  seen. 

48 T.  The  complete  sirj>pre.<sion  of  two  or  three  of  the  circles  be- 
long ng  to  t)ic  complete  flower,  and  of  a  part  of  tlie  meniht^rs  of  what 
""i^iLiiis,  reduces  a  blossom  to  the  last  degree  of  simplicity.  Among 
the  simjilc-t  of  perfect  flowei-s  are  those  of  Callilriehe  (Fig.  1136- 
n38^j  whii'h  have  neither  calyx  nor  corolla ;  and  only  one  .stamen, 
»*  ^   expressed  in  the  annexed  diagram  (Fig,  424)  ;  yet  the  four- 

lobed    pistil    fhows 
^  that  the  hloasom  was 

ooiistracte<l   on    the 

plan  of  four.     And 

even  this  stnmen  is 

suppressed    m    cer- 

^_  t«rn      tlaMSO^n.*,  and  ihe  pistil  in  others.     In  Euphorbia  (also  tO  be 

■  aiitAt »-ated  undtT   llio  family  to  which  it   belongs  Fig.  1143)  the 

^■"•""^^^Sts  are  always  separated,  and  the  etaminate  liIo:isom  is  n?duced  to 

^■■*"^f5le  stamen,  I  be  pistillate  to  a  single  tliree-lobed  pistil  (Fig,42;'/). 

•*'"*    in  the  Willow,  as  already  noticed  (438),  the  pair  of  stamens 

*hio:l-j  r^pre,i»eiits  one  sort  ofblowom,  antl  the  single  pitifil  which  repre- 

***"^    the  other,  are  widely  separated,  being  borne  on  distinct  trees. 

'^-     4%L    Flower  of  Linmn  [Kivnw.    GS   ttx  itanieMUtipUtllt  ealtrgtd. 
^'-     431.    DSigrua  of  %  p«rl«at  Sowwr  of  CklUtiklM,  wltli  no  Hontl  aatalopei,  tiiwiiMneii, 

IIS      Din^Atn  of  tbo  tn-diKEriatii  fl««i!t«  of  Euphorbia:  n,  tha  {iL(itl|lAt«  flown  n> 
tJt  t  mtfli  Uii«»<''etIeJ  pistil ;  tad  ft,  on*  of  ttu  ■tamlu^tit  Aowen  reiiuivil   |o  tt  illicit 

tS6.    }3^»grum  at  th«  dloectnqj  fln<r«ri>  Qf  tbe  ^Vllki«r  :  a,  vnn  of  Uie  ptctUlBl*  Aowcn 
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"■^-•i  tot  Hllbuy  ptnUI ;  b,  a  iCamiuiu  tiawa  tailocvd  to  *  ]»lr  of  Rtapxinj. 
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488.  Vnunal  States  of  the  Receptaele.    The  receptacle  (421)  is 

commonly  small,  short,  and  inconspicuous,  being  merely  the  extrem- 
ity of  the  flower-stalk  upon  which  the  sev- 
eral organs  areJnserted  (Fig.  343).  Some- 
times, however,  it  is  remarkably  enlarged 
or  elongated.  A  striking  instance  of  an  en- 
larged receptacle  is  found  in  Nelumbium, 
where  it  is  dilated  into  a  large  top-sht^Ksd 
body,  nearly  enclosing  the  pistils  in  sep- 
arate cavities  (Fig.  427).  Whenever  the 
pistils  of  ft  flower  are  very  numerous,  the 
"'  receptacle  is  more  or  less  enlarged  for  their 

insertion,  as  in  Magnolia,  the  Raspberry  and  Blackberry,  &e. 
In  the  Strawberry  the  enlarged  and  conical 
receptacle  (Fig.  428),  bearing  tlie  pistils  on 
its  surface,  becomes  the  edible  portion  in 
fruit  In  the  Bose  (Fig. 
429)  the  receptacle  is 
deeply  coni»ve,  instead 
of  convex,  being  urn- 
shaped,  invested  by  the 
adnate  tube  of  the  calyx, 
and  bearing  the  petals 
.  _  ■   V  VI     ""'^  stamens  on  its  bor- 

1  n\  ^^     ^^  *"^  *^®  numerous 

I  uv^,^       pistils  on  its  whole  hol- 

L  i  Jls  ^**^  surface  (Fig.  429). 

VS  ^p  It  is  much  the  same  in 

^  ^  Calycanthu8(Fig.814- 

819).  In  Geranium,  and 
many  alUed  plimts,  the  receptacle  is  prolonged  between  the  ovaries, 
and  coheres  with  their  styles  (Fig.  480) ;  these,  however,  separating 
at  maturity  (Fig.  431).  In  Umbelliferous  plants  a  similar  but.  more 
slender  prolongation  of  the  receptacle  is  extended  upwards  between 
the  contiguous  faces  of  the  two  united  ovaries  which  form  the  fruit 

FIO.  427.  Th«  enUrgrd,  top.«ha|wd  neeptMl*  of  NatnaiMam,  bMitnf  tb*  pbtlli,  Im- 
BMiMd  io  boUowf  of  iu  upper  face. 

no.  428.    Long:ltudiuiil  acction  of  s  joaag  itMwtMWiy,  Milwaad. 

TIO.  429     Similar  iioction  of  a  yoaog  Rote-hip. 

FIO.  480     Oynvelum  of  Oennluin  mMnUtnm,  or  CntBMbin,  anlargad. 

no.  481.  Th«  nnia  at  maturity,  with  the  At*  plittia  fpIIMng  aicajr  from  th«  long  twak  «r 
TCoaptMl*  Mill  baoglng  fhm  lt»  t«v  bj  ttaair  Mjlrn. 
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in  <hat  family.  Occasionally  one  or  more  of  tlie  intemotJes  between 
eucce.«(;ive  floral  circles  elongate ;  as  between  the  calyx  antl  the 
coTOllft  in  Pinks,  and  e?j>ecially  in  Sikme,  forming  a  stalk  witliin  the 
calyx,  on  whioh  iJie  re.vt  of  the  flower  is  rnised  (Fig.  432)  ;  while 
in  many  Gentians  the  inters 
node   above   llie   circle    of  ^ 

stanieng  id  develo[>p(],  mi^ 
ing  tbe  pod  on  a  stalk  of  its 
own.  Thi$  13  a  common 
case  in  the  Cafwr  family  ; 
in  which  the  genus  Gynan- 
dro[}Stj  (F'g-  433)  exhibits 
a  remarkable  development 
of  the  whole  reec'fitacle.  It 
is  enlarged  into  a  flalfeaed 
disk,  where  it  bears  the  pet- 
als, and  is  then  prolotiji^'i'd 
into  a  ronspictHHis  ttalk  which  bGaj*a  the  stnmrn*,  —  or  ralher,  to 
whifh  lliL'  bjiFti,  of  the  stamens  ar«  adnatc,  —  iitul  then  into  a  shorter 
jind  more  slendtr  f^talk  for  the  pislil ;  thus  soparnliiig  the  ibur  circles 
or  sets  of  organs,  like  so  many  wliorla  of  verlii-iilnt«  k'iives^.  The 
genei'iil  riiUne  for  thi^  kind  of  ittalk,  a^  contradi?.liiigui.-fhed  from  the 
pedicel  or  &(alk  of  the  flowor,  i*  the  SxtrE  j  ai)it  whaltiver  fjrp»n  or 
set  of  organs  h  thuis  eknaled  h  saiil  to  be  Efrpitaie,  Witenever  it  is 
neee^sary  to  pm-iiculafize  the  portion  of  tite  receptnele  thus  devel- 
ojjed,  the  elipe  \a  tenned  Ihe  Anthophore  when  it  nm^ears  juet  alwvc 
t!te  i'al)x,  !ind  elevates  the  potnls,  »lnraen,-<,  a»d  pi-i- 
tiLt ;  the  Gon&phore^  when  it  ciupportiS  boih  the  sta- 
mens fliid  pt^illi  ;  and  the  Gynophom^  Gyiiohastf  or 
Carpophore,  when  it  beurs  ihe  gyniecium  alone.  The 
stalk  wliich  sometimea  supports  each  pimple  pistil  of  the 
g)'n:iviuin  (li*  in  Coptis  or  the  Groldthrt'ud)  is  cnlled 
a  Thccdphare.  This,  howuver,  doe*  not  belong  to  the 
rt'f'cplacle  Rt  all,  but  to  the  pijstil  itaelf,  and  Lj  ho- 
niulo,fou<  with  tlie  ieafsitidk,  <J« 

489.  A  Di;d[  u  a  pjirt  of  the  receptacle,  or  a  gmwth  from  it,  en- 
larged under  or  around  the  pistil.     Like  the  other  pai-t<;  of  the  flower, 


433.    SaethKi  of  %.  Dower  tt  BUvim  I>Miaiy1f«nl««,  ihiMrliif  tb«  iitt|Mt  at  a^tkofkat*. 
16.  tSL    Ftowor  of  OiuiidiDfda,  with  »  teutufcablr  aloaf^trA  iwcvpUclt. 
no.  484.    DUk  ot  Lbs  OrM«a,  UndinaBMli  ttrn  plitll  (b>v^«  dou«J 
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it  i-;  hffpoffijnonn  (-tfiC),  wlicn  free  from  all  union  i-ither  with  tlie  pn 
til  or  (lie  trill yx,  OS  in  Ihe  Rue  nml  the  Orange  (Fig.  434).    It  ti 
perttf^nom  (4C7),  when  it  adheres  to  the  ba-jo  of  the  calyx,  as 

in    the    Buckthorn    (Fi^.  I3>>, 
436)  ;  (ind  where   the  cftlyi  is 
HJiiate  to  the  ovary,  us  in  liie 
Apple,    Hawlhum    (Fig.   S9") 
&<:.,  there  i.s  commonly  a  d)4  id 
tf  r|xfc;ed  lietwef^n  the  two. 
**  *"  dtjik  is  sometimes  expantleH 

the  Eunimtt  of  euch  an  ovary,  ivhen  it  is  eaid  to  he  epi^nout  (iG9j 
lis  in  Comus,  tiiid  hII  UmbeUifeixius  phmtji. 


Sect.  V.    The  Floual  ENVELorES  is  Partici'lie. 
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400.  Tlwlf  Dcvplopment,  or  Organogeny,  fir^t  requires  a  hritf  notio 
Tlie  flower-bud  is  formed  in  tlie  fiame  way  as  the  leaf-bud ;  viA 
whnt  hiw  bi'i'n  sJaltd  ih  to  the  formiKion  of  tite  leaves  of  the  brun 
(273)  equal ly  applies  to  the  leaveg  of  the  flower.     The  jJcpaU 
necessarily  the  enrlie^t  to  apjwnr,  which  they  do  in  the  form  of  ff 
many  felhihir  pmtulR'nincc*,  at  first  distinct,  ina>much  a-»  then 
tip!?  onlj'  nre  elimiurtltil  frutn  flie  axis.     Km-h  one  may  complrteJl| 
development  ef  piinitely,  like  an  ortlinary  leaf,  when  the  i«|ta]^ 
miiin  di.-^tiiu-t.     Or  the  lower  and  hiter-eliminmed  portions  <rf  I 
fomiing  orgdtis  of  the  circle  coalesce  a.^  they  grow  into  a  ring,  wMd 
further  developetl  in  imion,  forrni?  the  cvp  or  tub«  of  the  gnmopk/^ 
lous  eftJ^x.>     In  some  ca^es,  it  would  appear  that  tlie  sepals  tnaT  I 
first  grow  jiciMii'ately,  and  aflerwartk,  tiioiigh  only  ai  a  vetj' 
period,  coalesce  by  the  cohesion  of  theii*  contiguous  ports.     The  i 
oral  pain^  of  an  irregtilar  calyx  are  at  first  equsil  and  similar ;  rt 
irregularity  appears  in  their  eubseqneiu  unequal  growth.     Tlie] 
vX»  or  part*  of  the  corolla  originate;  in  the  same  way,  a  little  bM 
than  the  ^epnb.     Tlteir  coiile<4cence  In  the  gHTnopetHlou>f  coroU* 
congenital  j  the  ring  wJiich  form*  lis  lube  appearing  nearly  as  early 
as  do  the  filight  pi-oJLJctions  which  become  it-s  lobes  ajid  answer  lo  t^*^ 
Bummita  of  (he  conijHinent  petals.     The  rudiments  of  (ho  petals  s*** 
visible  earUer  than  those  of  tlic  stamens  :  but  their  growtli  is  at  tf*^' 


FIG.  43G.    I1e««f  ef  *  Bbcktlwni,  ihowlns  a  kif* 

Vf  tlMHlta*. 
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retwded,  so  that  the  stamens  jire  earlier  completed,  nnd  their 
anlhens  surpass  them,  or  oflen  finish  their  growth,  while  ihe  petaU 
are  still  minutu  sciiU*:?  i  at  length  lliey  make  a  rapid  growth,  and 
enclose  the  orgnna  thiit  belong  above  or  wilhin  tiiem.  Unlike  the 
aepab  in  this  respect^  tite  bft^e  of  the  petal  h  frequently  nnrrowt^d 
into  a  portion  whit'h  corre.'^iKjnd^,  more  or  le,-*fl  evidenljy,  to  the 
petiole  (t)ic  claip)^  aud  wbieh,  like  the  petiole,  dood  not  upiMiar  until 
some  time  after  the  blade  or  exjwuided  piirt  j  the  summit  being  al- 
ways the  eiirlle^t  Hnd  tlie  base  the  lute^t  portion  formed.  An  the 
eoveloiies  of  the  fiower  grow  and  expancl,  those  of  each  etrde  adapt 
theDLselvea  to  each  other  in  vm-ioua  ways,  and  nerjuii'e  the  relative 
positions  which  they  oeeupy  in  the  tlower-bud.  Their  ai'rtuigement 
in  tlib  stute  U  teraied 

49 L  Their  jEiltvation  or  Prafloration.  The  latter  would  be  the 
preferable  term ;  but  the  former  is  in  common  use;  the  woi"d  ^sti- 
t-alion  (literally  llie  summer  state)  having  been  devi^L-d  for  the 
purpoae  by  Linnaeus  j  —  tbr  no  obvioua  reason  except  that  he  had 
ahready  applied  the  name  of  Ventaiion  (the  spring  state)  to  express 
the  analogous  manner  In  which  leaves  are  di:^[X)tied  in  the  leui-hud. 
The  same  term:!  are  employed,  and  in  nearly  the  same  way,  in  the 
two  caACti,  but  with  some  peculiarities.  As  to  the  diii-^r-j'+'cn  of 
each  leaf  taken  by  itsetf,  the  corresponding  terras  of  vernation  (257) 
wholly  apply  to  Ecstivatlon  The  xurangemeut  in  the  hud  of  the 
several  members  of  the  same  floral  drcle  in  respect  to  eaeli  other,  ia 
of  mueJi  importance  iu  Kystematio  boUmy,  on  account  of  the  nearly 
eotuitant  chtiractei's  that  it  furnishes,  and  al^  in  striictursil  Ixttauy, 
from  the  aid  it  oflLeti  afibrdd  in  determining  the  true  relative  £itiper- 
po«;it)on  or  Puccession  of  parts  on  the  axis  of  the  flower,  by  obaerv- 
itlg  the  order  in  whic-li  they  o-serlie  or  envelojie  t^ach  other, 

49*2.  The  varioiii?  forrn^i  of  aii$iiration  that  have  been  distinguished 
by  botanists  may  be  reduced  to  three  essential  kitids,  namely,  the 
imiricatitfe,  the  contorted  or  cmwdlutife^  and  the  t'alvalar.* 

493.  Itnhricative  ffistivation,  in  a  general  sense,  eompriiie§  all 
the  mode,^  of  disposition  in  which  iwme  members  of  a  floral  circle 
are  OKterior  to  tlie  others,  and  therefore  overlie  or  <3nclo^  them  in 


*  Wq  should  properly  saj  of  the  oMiaUiofi  that  it  k  imlirimtii^e,  amvciuiivt, 
valvular,  SiC,  And  of  tha  cml^x  nDd  itirollu,  or  of  t}ie  acpatjs,  Slc,,  that  they  arc 
mbriaiU  or  imiiricated,  convoluU,  iiilpalc,  &C.  in  lestiviitiQn ;  but  auch  pn».i«ion 
of  laoguogti  ia  wldom  nttcnd«<l  to. 
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the  bud.  This  must  afanost  necessarily  occur  wliurever  tlie  parts 
are  inserted  at  distinguishably  different  heights,  and  is  the  natural 
result  of  a  spiral  arrangement.  The  name  is  most  significant  when 
snoc&ssive  leaves  are  only  partially  covered  by  the  pi*eceding,  as  in 
Fig.  207.  Here  they  manifestly  brettk  joints,  or  are  disiwscd  like 
tiles  or  shingles  on  a  roof,  as  the  term  imbricated  denotes.  It  i:; 
therefore  equivalent  to  the  tpirtd  arrangement :  and,  on  the  other 
hand,  we  properly  apply  the  term  imbricated  to  any  continuous 
succession  of  such  partly  overlying  members ;  as  wlien  we  say  of 
appre^ed  and  crowded  leaves  that  they  are  imbricated  on  tiie  stem, 
or  thus  express  tlie  wliole  arrangement  of  the  scales  of  a  bud 
(Fig.  153),  or  a  bulb  (Fig.  172),  or  of  a  catkin  or  cone  (Fig.  209). 
The  alternation  of  the  petals  with  the  sepals,  &c.  necessarily 
renders  the  floral  envelopes  likewise  imbricated  in  the  bud,  taken  as 
a  whole.  But  in  pn^er  {estivation,  what  we  have  to  designate  is 
the  arrangement  of  the  parts  of  the  same  floral  circle  (say  the  five 
sepals  or  the  five  petab)  in  respect  to  each  other. 

494.  Now  when  the  sepals  or 
the  petals  are  three  in  number, 
and  are  regularly  imbricated  in 
the  bud,  as  in  Fig.  437,  the  three 
leaves  are  arranged  just  as  in 
three-ranked  phyllotaxis  (238, 
m       ■  "m  Fig.  203)  ;  that  is,  with  the  first 

petal  exterior  to  the  others,  the  second  is  covered  by  the  first  on 
one  side  while  it  covers  the  tliird  on  the  other.  When  tliey  are  five 
(as  in  the  calyx  of  Cleranium,  Fig.  439),  they  are  disposed  just  as  in 
five-ranked  or  quincuncial  phyllotaxis  with  the 
axis  shortened  (240,  Fig.  206) ;  viz.  two  leaves 
are  exterior,  two  wholly  interior,  and  one  (the 
third)  with  one  edge  covered  by  Na  1  on  one 
side  while  it  covers  No.  5  with  its  other  edge.  So  * 
that  this,  the  regular  mode  of  imbrication  when  "^  V^ 
the  parts  are  in  fives,  is  termed  quincuncial  ses-  ^ 
Uvation,  or  the  parts  are  said  to  be  quineunciaify  *" 

TTO.  4S7.  Dia«nun  of  >  thrae-lcaTed  (ttfan«roaf )  calyz  ud  oorolla,  both  imbriMted  1ft 
afttvAtkni. 

riQ  438.  DliigTKm  of  the  imtlTathni  of  tbiM  prtela  (or  ona  etrck  of  the  petals)  of  Ibgno. 
Ii«,  dmiUrljr  tmbricutcd,  but  ittongly  enwrapping,  each  maktog  nevly  •  drela. 

TIQ.  489  IMocram  of  the  imbricatlTe  ciUratian  of  the  oljx  ead  Om  oamol«tfv«  «ltif*> 
tioa  of  Ibe  corolla  of  Qeraiilaia ;  the  MfaU  BunbeMd. 
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imbrtvnted.  We  Iiiive  here  the  advantage  of  being  abJo  to  nuinlx'r 
the  sii('cc.*sive  fiPjKil-:,  or  pcitiU'^,  !>ince  the  third  leaf  is  not  only  recog- 
ni/Jible  by  \Vi  interiui'diute  jw^^ition,  hut  nl.^o  iivdictil^s  the  direction 
jn  wliicli  the  eplnd  turns  (I'ig-  ^06  and  Fig.  439). 

405.  It  inust  be  recolleetctl,  in  tlje  t*ompari.son,  that  the  parts  of 
siieot'ssive  eydes  are  suijerjxjsed  in  the  folingo,  %vtiile  tltosp  of  the 
flonii  circles  alternate.  Ilt^gulur  imbriaition  in  tin;  4-tnct'ous  flower 
glvea  two  outer  and  two  inner  memlwrs  in  n>.*tivatton  (a.-i  in  the 
calyx  of  CriicifiMX>ud  bliMsoms  1' ig- 3G7),  on  llm  principhj  of  two 
decussating  piiirs  of  leaver  (-141)  ;  or  it  may  soineiijiiua  btj  refer- 
able to  a  inc!c!liicnttoii  of  some  nhernate  »piml  ni'iiuigcmcnt. 

496.  Tlie  ih*gree  of  overlapping  dei>ends  ni>on  tlic  hn-nihh  of  the 
pflrts  find  ilie  slate  of  the  bud ;  it  naturally  grqw^  k.^.-}  ami  k-hs  &a 
tlie  bud  ex]Kuidi  and  id  r^ady  tb  op<?n.  It  \a  from  the  fuU-grou'ti 
flnw<*r-bud,  just  Ix^forti  fmtJtesis  (or  J  lie  opening  of  the  blossom),  that 
our  dingmnia  ai-e  usually  taken  j  in  wliicli  the  [larta  iii-e  nipi-esenlt-'d 
an  mtHlemtely  or  slightly  overlapping.  The  ^ime  overlapping  i*i\r- 
rieil  to  a  gi-eatt^r  extent  will  cause  llic  outer  leaf  to  envelope  all  iJie 
jv.it,  jmd  each  sueeeeding  one  to  envelop  tho«e  witluii  ;  a^  shovi'^ii  iti 
Fig.  438  froin  one  circle  of  petals  of  a  ^LlgnDlhl  talcen  in  an  early 
stale  of  tlie  hutl.  To  this,  however,  had  not  inipi-operly  l>eeu  ap[ilie(l 
the  tianic  of  cwtrolntet  fi-orn  its  similarity  tollto  convolute  vciTiaiion 
of  lite  Jtave^  of  itie  branch  (^o7),  eimtlarl^  rolled  up  one  within  the 
othi'p.  But  it  ii  pfticticnriy  inconvenient,  and  wiwig  in  principle,  to 
dc<ignate  dlffini-nt  degrees  of  the  -scFy  same  tuoile  by  distinct  namefl; 
furtherroore,  it  h  to  the  neJtt  general  mode  of  motivation  that  the 
name  of  ecim-alitt^  U  more  O)miuonly  aji plied,  i-.t  leiL>t  in  recent  ssys- 
tematic  liojunieal  tv riling,-?. 

497.  There  are  numrroii*  c;»ses  of  inihrieativc  a.'sllvation,  espe- 
pialJy  in  irn'golar  fluwci-s,  whci-e  the  overlapping  of  partfi  does  not 
Jillogetlier  ni-eord  ■with  wliat  must  need^  b*'  their  order  of  succes- 
sion on  the  axU.  In  the  S-mcroua  calyx  and  corolla  of  all  truly 
pa]iilionacfon4  flowers,  for  example,  one  edge  of  the  sepal  or  the 
petal  ^'o.  2  ]■!  placed  under,  instead  of  over,  the  adjjtcent  edge  of 
Nn.  4,  in  ccnscrjtiencc  of  which  three,  instead  of  only  one,  of  the 
leaves  have  one  edge  covered  and  the  other  exlennd;  ns  is  ^hown 
in  Fig,  308.  Simi*,  in  the  corolla  of  thi^  kind  of  blociiiiom,  the  ex- 
terior petal,  here  i!»e  vexilluin  (472),  i*  the  hirger,  and  at  fiist  em- 
hracCfl  all  the  rest,  thisi  modification  of  indiricativc  n*<.livalion  has 
received  the  name  of  vexiliarf/,     Aa  uearly  the  same  thing  occurs 
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ia  the  Violet,  it  is  prolKibly  caoAed  by  some  slight  dislocation  that 
takes  place  during  the  early  growth  of  orgiins  in  the  in-egiihir  bios- 
aom.     It  is  not  restricted  to  irregular  flowers,  however,  but  occurs 
as  a  casual  variation,  or  perhaps  more  frequent- 
/^^S:^^\       ly  than  the  quincuncial,  in  the  regular  corolla 
(//  o«£2?o  X  VV     of  the  Linden  (as  is  shown  in  Fig.  440).    A 
slight  obliquity  in  the  position  of  the  petal  "So. 
2,  assumed  at  an  early  period,  would  account 
for  the  whole  anomaly.     TImt  this  suggests 
the  true  explanation  is  almost  demonstrated  by 
**'  the  varying  (estivation  of  the  coA>lla  of  the 

Linden ;  in  which  the  fiame  bunch  of  blossoms  often  furnishes  in- 
stances of  regular  quincunciol  imbrication,  of  the  modification  here 
referred  to,  and  of  a  similar  disposhion  of  the  fiflh  petal,  throwing 
one  of  its  edges  outwards  also.  If  the  first  petal  were  also  to  par- 
take of  this  slight  obliquity,  the  imbricative  would  be  completely 
converted  into  what  is  variously  named 

498.  The  contorted,  ttnsted,  or  conrolutive  sestiA'ation  (Fig.  489, 
441,  the  corolla,  and  442).  In  this  mode,  the  leaves  of  the  circle  are 
all,  at  least  apparently,  inserted  at  the  same  height,  and  all  occupy 
the  same  relative  position :  one  edge  of  ea^h,  being  directed  ob- 
liquely inwards,  is  covered  by  the  a(\jacent  leaf  on  that  side,  while 
the  other  covers  the  corresponding  margin  of  the  contiguous  leaf  on 
the  other  side.  This  is  owing  to  a  torsion  or  twisting  of  each  member 
on  its  axis  early  in  its  development ;  so  that  the  leaves  of  the  floral 
verticil,  instead  of  forming  arcs  of  a  circle,  or  sides  of  a  polygon 


having  for  its  centre  that  of  the  blossom,  severally  assume  an  oblique 
direction,  by  which  one  edge  is  carried  partly  inward  and  the  other 
outward.     This  contorted  {estivation  is  rare  in  the  calyx,  but  com- 


FTO.  440.    Dtan^m  of  th«  plan  mnd  mMntlim  of  the  flowtr  ef  the  Linden. 

-F!0.  441.  Diagram  of  tb«  Imbricated Mlyx  of  WaUflowier  (two oater  Mid  two  inner  sspali), 
and  within  the  strongly  contorted  or  conrolate  corolla.  443.  Corolla  of  the  latter  more  open. 
443.  Craaa-Mction  of  the  pUited  tube  of  the  corolla  of  Campanula.  444.  BimiUr  aaotloa  of  (be 
plaited  and  tuperrolate  corolla  of  Conrotmlua. 
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mon  photigh  in  the  corollfi.  Wlif  n  thiis  oUHquily  of  ix?>tiion  is  strong, 
I  lie  pcUiLi  tlu^m.'iL'lvea  arc  usutilly  oblkjue,  or  une<jUrtl-#iilf<i,  f'l'orn  Uie 
lewer  growili  of  tlie  ovltIhp|m*c1  sklr.  Ttib  is  wtll  ?e*.-ii  in  the  [jtt- 
flls  of  most  MaUaecous  [^^lUmis,  aiul  in  rtiose  of  the  St.  Joliiiswort.  In 
the  Pink,  hovvt'vcr,  and  in  mmiy  otlier  iiistmice*,  the  jH'tiUs  are 
symmetricjil,  allliotigh  sli"ongly  convolute  in  «.-*liviition.  \Vlien  tlie 
petal's  arc  bfoiul,  ihi.-i  convolute  lurnngement  U  f("w]uently  con^spifu- 
ous  in  (he  fully  expamliid  flower,  as  Vfdl  as  in  the  bud.  The  t-on- 
Tolutioti  ii]  tli(5  bud  is  often  no  girat,  that  th«  pt'tiils  appcjir  as  if 
strongly  twjstcid  or  iTjUed  up  together,  each  being  almoit  complc Icly 
overUppcd  by  the  preceding,  so  that  they  become  eotti'okite  nt-nrly 
in  the  sense  in  which  the  tcnn  is  used  in  verniition  ;  ns  in  I  lie  Wall- 
flower (Fig.  -HI,  442).  Alttjough  there  is  some  diversity  of  u.-sfige, 
the  terms  amfohtte  and  rtmiorted  in  EEstivalioii  nre  now  for  the  moHt, 
part  employed  intnvh;ingcnbly,  or  nearly  so. 

499.  The  vtilviilat  op  vah-ate  a?stivation  is  that  in  which  the  iMirts 
of  R  floral  ciit'le  are  placed  in  contnet,  edge  to  edge,  throughotit  their 
whole  length,  without  any  overlapping,  a^  in  the  calyx  of  the  5tal- 
low  and  Linden,  Fig.  440.  Heiij  the  membtjrs  of  the  circle  Etand  in 
an  exact  cin-le,  no  one  being  in  the  least  degree  lower  or  exterior. 
Tlie  edgi?s  of  the  sejml^  or  petals  in  thiA  case  are  generally  abinpt- 
or  m  thick  tw  the  rest  of  ibe  organ  ;  by  whidi  inai'k  the  vulvate  sssi- 
tivation  may  cominonly  be  recognized  in  tb«  expanded  flower. 

500.  By  intlexion  of  the  edge;*,  the  valvate  aestivation  paas^A  by 
gradations    into    the    rmittph'cate    (Fig- 

445),  and  this  when  the  margins  are  in-      j«*l^jL         ©G? 
rolled,  into  the  itwohite  (Fig.  446),  a^  ta 
exempli5ed  by  the  calyx  of  dlflerent  sjio- 
cied  of  Oematis,     Oil  the  other  hand,  the 
vnlvate  calyx  of  many  Malvnceous  plants  *"  *" 

iiiis  the  margins  projecting  oittwnrd-i  into  sulient  ridgea,  or  is  rmfupli- 
caie^  in  a;stivatioji. 

501.  In  the  Jligiionette,  and  fonie  other  flowers,  the  a'slivation  is 
open  ,'  that  is,  the  calyx  and  cotoHu  are  not  clo!ied  at  all  ovei*  the 
other  parts  of  the  flovi-er  in  the  bud. 

502.  Tlie  form  of  the  tube  of  the  calyx  or  corolla  in  the  bud 
^meritncj  has  to  be  conf^idei-i'd.  Soinetimes  it  ia  plicate,  or  plaited 
Irtngthwine  ;  und  the  plaits  may  be  turned  either  inward;*,  as  in  the 

rtG  44C  Diagram  of  th«  TslrBte-lutlufDiiftlA  jestlimtlnci  cf  the  rtd\*  o(  ClrnititU  VlFfjal. 
aOA.    Ha.  Eiiiua  of  LteuutU  YiUt^clhi,  tht  rMfi'."»  lnv<iltit«. 


1 


k 

>' 


4tt 


^^ 


i 


comlUi  of  Gentinnfi,  or  outwartL*,  as  in  that  of  CmujittniilH  (Fig.H3) 

Wicn  tliese  plaits  are  laid  ovei*  one  fmoJiier  in  ft  roiivolutc  maimer, 

as  in  the  uuoiK.'tie<l  coi*olln  of  the  JIonving-GIory 

(Fig.  444)  antl  Stmmoniuni  (Fig. -j47,  448), 

lestivalion  is  siiid  to  l>e  supen'olute. 

503.  The  diiiictioa  of  tlie  sjiiitj  or  thu  Ortd 

jiiiig  ot*  p;u-U  mi\y  \)c  cidior  fit»m  Idl  to  riplil, 

fixjiii  right  to  h.'ft ;  uiid  itkid  diii:iliqa  is  giencmll^ 

uiiifona.     In  imli^intiiig  the  dirt-Djoti,  it  ia  nMt=t 

iuitui-4il  to  suppose  the  ob-^t'iAfT  lu  fiiiintl  Iwfore 

the  flower-bud,     DeCandolk-,  indt-i-d,  sjipfiostsi  tii«s 

observer  to  occupy  the  ceutiii  of  the  (lower,  vrLiiJ* 

would  reverse  the  direction  ;  hut  the  former  is 

ff^^^^ilM      prtvaJent  view.     Tho  diret'tioti  i>  frtriucntly 

%^^^^       versed  in  pn.-ising  from  lite  caljx  to  the 

^^fe^  Boractimes    with    remsirkabie    uniformitT ;    wbi 

Ml  ' 

ngjiin  ihe^  two  CR-rur  ;ilmo.^t  indlffen'njly  in  iriai 

cases.  TIic  hhid  at  n^tivation^  ahhoiiglt  oilcn  tlic  i^mne  Itoth  in  tbc 
talj'x  aiiii  t-oi-o^ln,  —  as  in  Parna>^hin  (Fig.  3H1)  ami  Kk»d(>a  (Fip- 
37j),  where  h«;h  itrtj  qninfum-inlly  imhni'ad'd,  —  i>  a.^  iVffiutDtljT 
diffei'eitt;  niid  llie  difference  h  often  cluiractertMii;  of  fatotlip^  ox* 
geticnu  Tlius,  ihfi  cidyx  is  valvute  and  tho  txii-oUa  i-cnvoliite  i/» 
all  Alidvaivat ;  tlie  t"a]yx  imbricnit.'d  and  the  rorylla  oonscibic  a» 
Ilj'pericum,  in  Ihe  pro{>er  Pink  tribe,  ic,  Soliturj-  fXirptions  iw*" 
and  then  oeciii*  in  a  fninily.  Thus,  the  c^ix(11.t.  iti  Ru-ufra;  ii  iuibri— 
cdted,  M>  f;ir  lu  known,  except  in  Gilh'niii,  wliere  it  i^  itiniohtlc  lr» 
general  ti  ni;iy  Im  suitl,  thut  the  ro^tivation  of  llie  cwolbi  is  less  «»-' 
Btant  than  that  of  the  calyx. 

■>  504.  T]w  tnl)l.  In  trt'atinfT  of  tho  general  etrnctnre  Jind  Hirvt-^ 
silica  of  the  flower,  we  have  alrojvdy  noticed  the  priiiri|Nil  iijodifi-' 
cation!^  of  the  cnli'x  and  corolla^  oi  well  «.■?  many  of  the  tenuiS  em- 
ployed to  d<'sigunte  (hcni  -,  which  need  not  Iw  here  rcjK'jitcd. 

5Q5.  The  ninnbcr  of  »epal.4  timt  enter  into  the  cuui^Kxition  Qt'i^ 
calyx  13  indicntctl  hy  adjectives  foDiied  from  tlie  coiTc.«[>ciwJ?n^ 
GiH'ck  mrmenilT  prefixe*!  to  llie  name;  a  a,  cfi'trpahtis,  for  ;i  cjihxot 
two  sepals ;  trist^/mlo»s,  of  tlnte  sepals  ;  (eti-ascpuloits,  uf  four ;  />f^ 
fofepalmts,  of  five ;  hexasepnlQtti^  of  six  sepals  ;  and  «>  on.  Vi'i>' 
(■omnioniy,  however,  the  Greek  word  for  li'ave5,f»%ffrt,  is  u-**! ''* 
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ftyrli  oomposidon  ;  and  ttic  calyx  is  ^nul  to  be  dt'plij/lhus,  lr!phtfUt>m, 
iettnphf^Uous,  jitutaphyHous,  hexaphyllous,iif.,  accoixling  a:*  it  U  oom- 
posed  of  two,  tlircG,  faur,  fiTfi,  or  six  leaves  or  eepala  re^pecttvely. 
Tlje.'«3  Uirmn  imply  that  tfie  leaver  of  (lie  calyx  are  distinct,  or  tifarly 
60.  "Whrn  tlicy  are  united  into  a  cup  or  tube?,  the  calyx  Wiv?  by  llie 
earlier  botanista  incoircclly  said  to  be  monoftfitfllous  (litomlly  one- 
leaved) ; — 'atonu  which  we  eontinne  to  u^e^  guarding,  liowever, 
agHtnj:!  the  erroneous  idea  which  its  ef}Tnology  involve^i»and  bt-anng 
In  mind  that  the  older  technical  lungiiilge  in  botany  ia  founded  UjiOn 
external  apjx'siinvnco,  and  not  ihe  real  strucluif,  an  v,c  now  irndep- 
stand  it.  The  correct  tcnn,  cal^x  ^mitophyUoHiy  ia  now  comiiij*;  into 
use :  lilts  litci-ally  expresses  the  tnie  state  of  the  case,  and  is  ci[Lnva- 
lent  (ofhc  phru<e  srpatt  wi ited  ;  the  degree  of  conlfst'cncc  being  in- 
dicated liy  ailding  "at  (lie  base,''  "to  the  middle,"  or  "to  the  smn- 
mit,"  as  the  case  may  be.  Still,  in  bolaiiic.il  deseripiionfl,  it  is  iisnnl 
and  ortHiiarilj  more  convenient  to  regard  the  ealjTC  as  a  whole,  and 
^to  expre,-^.4  the  degree  of  union  or  Reijaraiion  by  flie  same  f el-ma  as 
,  tho>e  which  de^tp^ate  (I»e  de^'ee  of  divi*.lon  of  llie  bhido  of  a  leaf 
(281  -2S7)  :  as,  for  example,  Qilyx  Jlpt-foolhetf,  \v\nm  the  sq>iil,-4  of 
a  j'tentaphylloiis  calyx  are  united  ahnost  to  the  top  {  fitt-d^Jt,  when 
united  to  alwut  t!»c  middle ;  ^ve-parted^  wlien  tliey  uto.  i^epamle 
idraont  to  tlic  base;  and Jtt'f-iobed,  for  any  deg^ree  of  division  lesa 
than  five-parted,  without  refepcnce  to  its  purlicular  extent, 

506.  The  united  j»ortion  of  a  pmnophyllmis  cftlyx  h  called  it* 
tube ;  the  diiitiiirt  {XJrtions  of  iho  scpal-i  are  terracd  the  teetfi^  seg- 
fnettts,  or  tobet,  nc<^nling  to  I  heir  length  a*  compared  with  the  tube ; 
and  the  orifice  or  snmmit  of  the  tulw^  h  named  the  throaf.  The 
Cfilyx  is  paid  to  be  tulite,  when  ihe  leaves  of  the  calyx  yro  ?o  com- 
pletely conflnent  that  the  mnrgin  i~  cniilinuous  and  even.     The  terms 

^regular  and  iffegulor  (4-lC,  471)  nre  applied  to  the  cnlvx  or  oirolla 

' Se|Vflrji{c]y,  iv,  well  as  to  the  wliole  floivcr.     The  coiniterpnrt  li-rni  to 

I  ealyx  monophyllon:!  or  mf>na-*e|>alous,  is  jt<^yphylhiits  or  poJi/afjHtJntis 

(vix.  of  many  lcft\  is  or  sepal-i).     Tliis  i-i  equivalent  tn  ih*'  jihi-nyc 

tfpah  disfint'f ;  and  doc^;  not  mean,  »<  llie  ctyinolojjy  ni:g!.t  lead  - 

one  to  suppO'^e,  that  they  are  inmsnnlly  nnmerons. 

507.  Tb*  Corolltl  has  coniesixindin^  tfm\'i  applied  to  its  modiflea- 
tlon>.  IVlicii  i(s  pcials  are  distinct  or  iincoimected,  it  i'l  wiid  to  be 
pofy^ietafoui :  when  uniti'd,  at  least  at  the  base,  mmtopefftfoifn,  or 
mure  proj^wrly  f/rrmopefahns,  as  ah-endy  explained.  ^'al■iolH  de- 
grees of  such  union  are  shown  ju  Fig.  4JO-4CO.     The  united  [xw^ 
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i\on^  m  the  iMter  cs^e  form  the  tube  of  tlie  corollft ;  tlie  disiind  part* 
«re  the  fohes,  sefpnftils,  &p. ;  and  the  orifiue  u  Cidhrd  the  riroff'* 
ju*t  as  in  the  calyx,     Tlie  number  of  parts  that  compose  (lie  tojvII* 
i*  de!<ignRt(.'d  in  the  manner  already  mentioned  Ibr  the  chIjtc  ;  vl 
a  corolla  of  two  p<?taU  is  dipetahits  ;  of  three,  tripetalout ;  of  foii 
tetrapetfihui  ;  o(  ^ve, pftitapftnhits  :  of  a^x,  hexapfttihuf  ;  of^tveii. 
heptajxtalous ;  of  eight,  octopetalom  ;  of  niue^  enneapetalotis ;  of  lea* 
dteapetat&us, 

iS08.  Frpquontly  the  petnis  (and  rarely  the  sepnk)  taper  into 
stalk  or  nniTOW  base,  analogous  to  the  petiole  of  a  leaf,  wliick 
called  the  clmtf  {miffnis)  ;  and  hence  the  petal  Ls  said  to  be  ifflyti/i 
tf\ie  ;  a  3  in  Cruciferous  flowers  (Fig.  405)*  ihc  Phik  fa  rally  (Fig- 
432),  and  GjTimidropsia  (Fig.  433),  &c. ;  the  *?xjiand*?d  jiortion,  lik«s 
that  of  the  leaf,  being  distin^ishcd  by  the  name  of  the  lamina^lmB, 
OF  hiade. 


II* 


509.  Some  kinds  of  polypetalous  flowei-a  receive  parti«ilar  niiiM*^ 
from  the  form  or  arrangrraent  of  iheir  floral  env(*lojH.'5^  e;ipeci.illy  ff 
the  corolla.     They  may  be  divid<>d  into  the  regular  and  ibe  irrvguliJ;^ 
^ternig  which  Irnve  already  bt*tj  defined  (446,  471).     Among 
reffiilar  forms  we  may  mention  the  ivsaceout  flovverj  like  that  of  t 
Ro-ie,  Apple,  &c.,  where  the  fivu  spreading  petals  have  no  i-laws, 
Tery  short  ones  j  the  liliticeotis^  of  which  the  Lily  U  the  typft,  wl 
the  chiivs  or  ba-ne  of  the  petals  or  sepal-i  are  eii'ct,  and  gruduallT 
spi'eftd  towards  their  summits  ;  the  tarjophifUacfouSf  as  in  the  Pitit 
and  its  idliea  (Fig.  449),  where  the  five  petals  Imve  lonj;  and  nanv* 

flO    440>    Comlta  nf  JVnpimrt,  of  flne  JvpArkte,  kmig-clmmd  or  uTf^veulfitt  fttalr. 
WIO-  4£0-     VWiv^T  of  atUtt  or  IpomapiSicDfODOIiitolJKi  tlis  pu-ts  uuwviini  tO  Kwcb.*!'^ 
Hw  peUlfl  of  tbc  Ikit  figure  her«  nJt  uuited  Into  A  taba. 
no.  461.    Floirar  of  tbe  Cj-pnuai-TiiM ;  ttie  peUba  lltUa  IkrtlMi  nnlMd  tnte«  lln4sM 

Ft  0.  ^3.    nmrar  of  tbe  nnaJl  Scwfrl  Mornlttf -OhM^,  tint  ftw  ftvUI*  It  It  t«tiiiKia«d  alt*', 
■Mtti^  united  loto  I  tTuiii|Kt-«b«|w<l  tube,  aad  a  xmzlj'  iatin  ipiwulluf  Iwnfar. 
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daws,  which  are  enclosed  in  the  tobe  of  the  c«iiyx  -,  and  the  crufiatt, 

or  cruojhrm,  vhich  gives  iu  numa  to  the  Musiutxl  family,  where 

the  four  ungiucukte  petals,  diverging  equally  from   one  another, 

are  nece^-^-inly  dii^|HM4^  in  the  furm  of  a  cross,  aa  in  the  Mustard 

(Fig.  405).     A»OQg 

the  irreffttlar  polypela- 

lou3  flowerF,  which  are 

extremely    varied    in 

different  families,  the 

papilionaceous  or  but- 

terjl^-s/iaped  i:orQ]la.  of  tlie  Fulse  family  is  the  most  fiuniliar,  and 

has  alreaily  been  illastrated  (471,  Fig.  392)*  . 

510.  Several  fonna  of  the  giimopctalous  coralla,  or  gamophyl- 
lou$  calyx,  hnv^e  heeo  di^tinguiished  hy  particular  nam^.  These 
are  likewise  dSvitled  Into  ilie  refftiiar,  wherts  their  parts  are  equal  in 
size,  or  eqmilly  united  ;  and  the  irretpdar,  where  then*  size  or  de- 
gree of  union  ia  unequal  (471).  Among  the  fbmaer  are  the  eam- 
panttktle  or  bell-fhapfd,  as  the  corolla  of  the  Harebell  (Fig.  456), 
which  enlarges  gradually  and  regularly  from  the  ba-se  to  the  summit ; 


the  if^undibuliforni^  or  funnel-shaped^  where  the  tube  enlarges  very 
gradually  below,  hut  cxpnods  widely  at  the  eunimit,  as  in  the  corolla 
of  BIoming-Glory  (Fig.  1035  and  452)  ;  tubithir,  where  the  fonn  t!i 
Hjmew'lmt  ryliiuh'icail  throughotif,  as  in  Trumpet  Honeysuckle ;  ht/jto- 
trat^rijbrm  (more  correctly  htfpocraterinioiphous)^  or  itdverskaptd^ 

no.  4fS.  KoUte  or  irtiw)-»b>p«4  ■«■)  flTv-pvlod  omoU*  of  tb«  Mttanwett  (SoUotuA 
Ihitnsiumli. 

FtO-  4dI     W1ifcl-«bkp«d  knd  flira-cliin  emtd.lA  or  Um  conidDn  PdMo. 

FIO    V&,     Thfr  oliiiciet  catliv  Bnd  Opeti  bolt^huped  OOrolla  Df  It  Grdund  Charrr  (Ph)rMlt>). 

TIQ.  &i  €uniwniikat«  comlta  of  the  IlirebcU,  CamfAnntit  ratunilifiiliiL  4CT  BaJvpr- 
■ba{i«il  coratlB  ef  Pbtox.  456.  Lab1«le  (ringciit?  corotlk  ot  [.amliini ;  a  kIJx  tjcw.  ICA  P«r- 
I  Mtolk  id  ABttrrttlDom     4^.  P<ir»;iDB(a  rmoXUt  of  tJurUi  vparred  •(  tiw  bi(*. 

24 


278  TUK   VLOWKH. 

where  the  limb  spreads  at  right  angles  with  the  summit  of  the  more 
or  less  elongated  tube,  as  in  the  corolla  of  Cypress* Vhie  (Fig.  451) 
and  Phlox  (Fig.  457) ;  and  rotate,  or  vheelshaped,  when  a  hypo* 
cratenform  corolla  has  a  very  short  tube,  as  in  the  Forget-me-not,  Bit- 
tersweet (Fig.  453),  and  Potato  (Fig.  454). 

511.  The  principal  uregular  gamopetalous  or  gamophyllous  forms 
that  have  received  a  separate  appellation  are  the  ligulate  or  strap- 
shapedy  which  has  already  been,  explained  (473),  and  the  labiate  or 
bilabiate.  The  latter,  as  already  stated,  is  produced  by  tlie  unequal 
union  of  the  sepals  or  petals  (473),  so  as  to  form  an  upper  and  a  lower 
part,  or  two  lips,  as  they  are  called,  from  an  obvious  resemblance  to 
the  o^ien  mouth  of  an  animal  (Fig.  458  —  460).  This  variety  is  al- 
most universally  exhibited  by  the  corolla  of  the  Sage  or  Mint  family 
(which  is  therefore  called  Labiatse),  as  well  as  of  several  related 
famiUes  ;  and  the  calyx  is  irequently  bilabiate  also,  as  in  the  Sage. 
And  since,  in  the  corolla  of  these  families,  two  of  the  five  petals 
enter  into  the  composition  of  the  upper  Up,  and  three  into  that  of  the 
lower,  this  is  necessarily  inverted  in  the  bilabiate  calyx,  three  of  the 
sepals  combining  to  form  the  upper  lip,  and  two  to  form  the  lower. 

512.  Wlien  tlie  upper  lip  is  arched,  as  in  the  corolla  of  Lamium 
(Fig.  458),  it  is  sometimes  called  the  galeOf  or  helmet.  When  the 
two  lips  are  thus  gaping  and  the  throat  open,  the  corolla  is  said  to 
he' ringent.  When  the  mouth  is  closed,  or  partly  so,  by  an  elevated 
poi-tion  or  protuberance  of  the  lower  lip,  called  the  palate,  as  in  the 
Snajjdragou  and  Toadflax  (Fig.  459,  4C0),  the  corolla  is  said  to  be 
personate,  or  masked. 

513.  In  the  Snapdragon,  the  base  of  the  corolla  is  somewhat  pro- 
tuberant, or  saccate,  on  the  anterior  side  ;  in  the  Toadflax,  the  pro- 
tuberance is  extended  into  a  hollow  spur.  A  projection  of  this  kind 
is  not  uncommon,  in  various  families  of  plants.  One  petal  of  the 
Violet  is  thus  spurred  or  calearate  (Fig.  897) ;  so  is  one  of  the  outer 
petals  in  the  Fumitory,  and  eacli  of  them  m  Dicentra  (Fig.  370).  So, 
also,  one  of  the  sepals  is  spurred  or  strongly  sac-shaped  in  the  Jewel- 
weed  (Impatiens),  and  the  Larkspur  (Fig.  898)  ;  and  all  five  petals 
take  this  shape  in  the  Columbine.  A  monster  of  the  Toadflax  is 
occasionally  found,  in  which  the  four  remaining  petals  of  the  five 
which  enter  into  its  composition,  affect  the  same  irregularity,  and  so 
bring  back  the  flower  to  a  singular  abmnraal  state  of  regularity. 
This  was  called  by  Linnaeus  Peloria  ;  a  name  which  is  now  used  to 
designate  the  same  sort  of  monstrosity  in  different  flowers. 
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Sli.  Tlis  petals  are  fiomettmea  furnished  with  appemlRgi;*  on 
theLr  inntT  sui-flice,  fiiirh  &i  the  crown  at  tlie  summit  of  tlie  claw  in 
Sil^*ie  (Fig,  378,  4-19),  and  the  scales  sEmiliiily  sitiinted  on  the 
gttr»i«petii]ou*  corolla  of  the  Ckjmfrej,  &c.  These  appendages  some— 
lunti'S  repn'-it-nt  fi  circle  of  stci-ile  and  metamorphosed  sfumend  ;  but 
tiK>i"e  coitimotily  they  seem  really  to  belong  to  the  [letal. 

515.  As  to  duration,  sometime-i  the  flora]  envelojjes  oto  cadutous^ 
i.e_  fidlinj^off  when  the  hlosfiom  opens,  m  the  ealyx  in  the  Poppy  fiuu- 
ily  and  the  coitjMa  of  the  Gi'iiiic-Vitie  (Fig.  384).  More  eommonly 
Hfb^  are  deciduous,  or  full  after  expansion,  b»it  before  the  fruit  tbrm.^. 
when  lliry  remain  until  the  fruit  is  formed  of  maUir*:d,  they  are 
persiifent^  wliieh  i;*  ofr<-n  the  case  wifli  llio  etilyx,  e,-^pt;cially  ivlien 
it  has  a  green  eolur  and  foliactous  texture-  *\Vh<-n  they  per.s(^t  in  a 
dry  or  withering  state,  ajj  the  corollrt'  of  Ileatli?,  Cumpftjiiiln,  &c,, 
they  are  -siid  (o  be  marcesrent. 

•jIG.   Be.-iidi'>i  serving  a.**  orgnnri  of  prntertion,   the  pepuL?,    when 

green,  a*-imUrtle  sap,  and  act  u\mi\  thu  air  like  or^linary  fuJliige  (344, 

345).      'f\ni  ptjtal.-i^  Itlte  oiher  uneolored  (that  is  gnu^nle-i.--)  piirt;*,  do 

Hot  evolve  oxygen,  hut  iib.>tnset  it  fixim  tlie  air»  and  gi\e  otfeiirbonic 

■cid ;  in  other  words,  they  decompose  as><imilaied  nutlter,  —  a  pitj- 

<*^  whieli  appears  to  be  needful  in  flowering,  and  to  subjtei"ve  j^ome 

important  end  at  the  time  (368-373).     The  tbsue  of  ii  petni  ts 

Banch  the  fiarae  ns  that  of  a  leaf,  except  that  it  is  mtieU  more  delieatu 

*™  <iic  fthm-va.4cular  system  is  generally  rediieed  to  glender  bundles 

*«  *  few  spiral  vessel?,  &c.,  wliiob  form  its  veins. 


Sect.  VI.    Thr  Stamrns. 


^^7.  Thfl  Stamens  have  already  been  eoa^idured  in  a  general  way 
(**").  ISefore  describing  their  Btnieture  more  partietdarly,  the 
principal  terms  whieh  relate  to  their  niimlxT,  connection,  and  posi- 
tJOW  ta»y  |)e  nieniioncd.  Ulost  of  the.sc  terms  were  deviiicd  by  Lin- 
'**"*'^  >«s  name;?  of  the  classes  of  his  Artifieial  System  of  cliinsijiejitson 
t  "ttrt  Xi,  Chap-  ry,),  founded  mainly  upon  ehanieters  furnished  by 
*'!*  stamens.  Their  number  tn  a  flower  id  aeeordingly  expressed 
"7  ^be  names  of  tlie  eleven  or  twelve  earlier  Liinia?an  elas^eu  (990), 
V^^  *«it<»  iuJjeetive  form.  Thus,  a  flower  with  one  stamen  ia  s«id  to 
be  *^Qiuintlrvn4 ;  wiili  two,  diandroM  ;  with  thi'ee,  iri'androtts  ;  with 
•otti",  tttrandrous  ;  with  five,  ptnfandroas  ;  with  six,  hexandrotts  ; 
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scvvUf  heptandrotts ;  with  eiglitj  ©e/n/wfrofts ;  willi  nine,  ct«*iI»- 
\,droui  ;  with  teu,  decandtmis  ;  with   Iwtilve,  dodecandroui.    When 
more  than  twelve,  ami  inserted  oy  the  calyx^  they  are  ifocaiidram,a>r 
.when  inserted  on  the  receptacle,  jJo/yafir/roi«. 

518.  As  to  thdr  utiiot)  with  cadi  other,  thij  nuiy  take  place  irt 
Tarious  wmys.     Sometimes  the  fliamentd  Are  oornbiitetl,  while  ilso 
imthers  nre  distinct.     AVhen  thus  unileil  by  thptr  filiinietiL-;  into  mm^HI 
eet}  they  artj  Hiud  (a  he  m^nadclphom  ;  i^i  in  tlie  Lupinv^  ^-  (Fig^^V 

462)     Jiiid     MiiUowr- 
Wlieti  united  byllieil 
filomenl^-i     into    tw4 
sets,  they  nre  i/m 
pk^uSt    &s    in 
plniils   of   the  Puli 
family,    where 
BtamcniS  form  one  i 
and  tlie  i«iiith  is  joIi^ 
tjiry  (Fig.  4C1};  ftn* 

in  Dicenti-a  (Fig.  3C9  -  071)^  where  tlie  s.ix  stamens  are  equally  hjUi- 

tnoed  in  two  sets.     When  united  or  ivr- 

iwiged  in  three  eeta  or  parcels^  they  arc 

mid  to  be  tnadelpAous,  as  in  the  com- 
mon  St.  Joliii^M'ort  i    or  if  in  several, 

polyttdelphoiui  ;    m   in   Linden.     Wiit-n 

Btaniens  are  united  by  their  anthers  into 

a  tube  or  ring,  thc-y  ai-e  said  to  be  syn- 

geneiious  (Fig.  403,  404).     This  occufs 

in  the  wlitile  vast  order  of  C<rtiipo*itaJ» 

Here  the  live   filamcntii   ant   dis^tinot ; 

whereas   in   Lobelia,  aiid   also  in   the 

Mulon  and  Gounl  (Ftg,  465,  4GG),  both 

the  fihunetits  and  the  aiuLior^  are  united;  that  u,  the  siameni  Af^ 

inonuideljthouii  a.4  well  as  pyngetuisious. 

519.  j\a  to  insenion,  etaraens  are  br/poffyntrm  {4GG)  when 
on  the  niccptiiclo,  that  is,  when  not  adnaie  to  any  other  ol* 

Fid.  Ml-    tHtdslpticiua  ■tamsiu  (0  1,114  1  ]  of  ■  Fml     M9.   UniM4Bl]ilHMU  ttuNM  ^  * 

no    4JiS.    ODlHinn  of  ■tmueiu  at  utiri-  tfliiJuiiiStQiw  «nJ  jyn(;^-nc*inti«,  of  tri«  fioonlt  W 
■enl  wiirolopei  cut  •w&/.    ifH.  A  crou-wwtiDu  of  Uw  uiilUiJ  luUiiiiiv,  untrlj^  lUa  utiiial  *^*^' 
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ptri^ynaua  (4G7)  wlien  boniG  on  or  Hdnate  to  any  part  of  the  calyx  ? 
epipehitoiii,  when  borne  on  (be  corolla,  us  in  the  greater  number  of 
motiopi'tjilirjs  flowers  J  und  epigyiu^HS  (469), 
when  hovjK  on  the  oiar)'.  In  toinc  cased  tJie 
adnation  prcK^ecds  further,  and  the  stamens  mie 
inserteti  on,  i,  e,  sire  confolidjited  with,  tlie 
stj-le,  US  in  the  Oivhid  family ;  tlien  tliey  are 
said  to  be  ^nandrout  (Fig>  468), 

520.  Tlicrt!  are  two  cjuses  in  which  inecjunl' 
ity  in  the  l<.?iigth  of  Iho  iihiinenls  is  expressed  by 
a  technical  term.  Ilfnmely^  the  etamens  are 
said  to  be  didi/namous  wlien,  being  only  four 
in  number,  tlicy  arc  in  pjitrs,  and  one  pair  i.-; 
longer  than  ihe  oihcr  i  as  in  Gerardia  (Fig.  407),  and  in  niost  flowers 
with  a  bJhibinte  eorolliu  And  they  are  telrudtfimmoaa  when,  being 
six  in  number,  two  are  shorter  than  the  rennuning  four,  ju  in  Mus- 
tard and  all  that  family  of  plants  with  Cruciferous  flowers  (Fig-  406). 

521.  A  stftnion  consi.-sts  of  its  JUametit  and  Us  anther  (418). 
The  filamt'nr,  being  a  mere  stnlk  or  support  of  the  anther,  id  not  an 
e&^ntial  |mrt ;,  it  h  to  the  anther  what  the  petiole  it)  to  the  blade  of 
a  leaf.  Suaietimc.?,  thercfore,  it  is  wanting,  when  the  anther  is 
tesfih.  The  nnlher  is  e^ecntial  to  a  perfect  stainen-  But  .=ometinie« 
a  £tamen,  or  what  stands  in  the  place  of  one,  is  destitute  of  an  anther, 
i,  e.  ii  sten'k,  as  in  Fig,  408 ;  and  ali^o  the  nppf  r  one  in  Fig-  463, 
si^  wliicli  is  ft  sterile  filament  enlnrgcd  into  a  petsil-Iike  iKjdy.  The 
true  Hitiurc  of  (he  oi-gan  is  known  by  its  position. 

5^2.  The  Filumcnti  although  usually  elendcr  and  etalk-likc,  n.'isumes 
A  great  variety  of  fornis  ;  it  h  sometimcd  dilati.tl  eo  an  to  resemble  a 
pclul,  CKCcpt  by  its  beaiing  an  anther ;  m  in  the  trunsition  states  be- 
tween the  true  iMHaU  and  stamens  of  the  "VViiter-Ltly  (Fig,  344).  Tlic 
filament  u  anntomienlly  coni[K>sed  of  a  centntl  bundle  of  spiral  ves- 
sels or  diK*t<i,  whleh  represent  tlie  fibi-o-vivffular  pystem  of  the  Icfif, 
in  the  tame  stale  wi  in  tlie  petiole,  enveloped  by  parenehynia;  the 
outer  stratum  of  wlneh  forms  u  delicate  epidennis. 

523-  The  Anllicr,  widch  i.^  the  essential  part  of  the  stamen,  is  a-iu- 
ally  borne  on  ihc  ajtex  of  the  filament;  and  commonly  cuiLsirits  of 
two  lobet,  or  ceils  (i'A(tf(p),  placed  side  by  side,  and  comiectetl  by  a 
prolongation  of  the  filament,  called  the  connectivumj  or  wnmctive, 

T\Q.  *68,    BttintM  <io4  ittjrt*  of  ft  Cj-prtpwUiun,  united  liil«  otm  bmly  or  wimnii.*  o,  a, 
nUten :  tt-  *  shirUe  i>tAut<>[i :  Hig.  I  ho  itijpiia. 

24* 
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524.  The  attacliment  of  the  anther  to  the  filament  presents  three 
principal  modes.  IsL  Wlien  the  base  of  the  connective  exactly 
corresponds  with  the  apex  of  the  filament  and  with  tlie  axis  of  the 
anther,  the  latter  is  termed  innate,  and  rests  firmly  u\ton  the  summit 

of  the  filament,  as  in  Fig.  469.     2d. 
When  the  lobes  of  the  anther  adhere 
'  '  ■  ""         ""  for  their  whole  length  to  a  prolonga- 

tion of  the  filament,  or  to  a  broad 
connective  (whicliever  it  be  aiUed), 
so  as  to  appear  lateral,  it  is  said  to 
be  adnate^'  as  in  Magnolia,  Lirio- 
dendron  (Fig.  470),  &c  Here  tlie 
anther  must  be  either  extrorte  or  »m- 
trorse.  It  is  introrse,  or  htmed  in- 
wards, when  it  occupies  the  inner 
side  of  the  connective,  and  faces  the  pistils,  as  in  Magnolia ;  but 
when  the  anther  looks  away  from  the  pistils  and  towards  the  petals 
or  sepals,  it  is  said  to  be  esdrorse,  or  turned  outioards,  as  in  Iris, 
Liriodendron,  and  Asarum  (Fig.  472).  3d.  When  the  anther  is 
fixed  by  a  point  near  its  middle  to  the  apex  of  the  filament,  on  which 
it  lightly  swings,  it  is  said  to  be  versatile  ;  as  in  all  Grasses,  in  the 
Lily,  and  in  the  Evening  Primrose  (Fig.  471),  &c.  In  this  case,  as 
in  the  preceding,  the  anther  is  said  to  be  introrse,  or  incumbent, 
when  it  is  turned  towards  the  pistil,  which  is  the  most  common 
way ;  and  extrorse,  when  it  faces  outwards. 

525.  The  connective  is  often  inconspicuous  or  wholly  wanting,  so 
that  the  lobes  of  the  anther  are  directly  in  contact  on  the 

apex  of  the  filament ;  but  it  is  commonly  evident.  It  is 
often  produced  into  an  appendage  at  the  tip  of  the  anther, 
as  in  Magnolia  and  Liriodendron  (Fig.  470),  the  Fapaw 
(Fig.  956,  where  it  forms  a  rounded  top),  and  Asarum 
(Fig.  472).  Appendages  or  processes  from  the  back  of 
the  connective  are  seen  in  the  stamens  of  the  Violet  and  of 
many  Ericaceous  plants.  *"" 

526.  Each  of  the  two  cells  or  lobes  of  the  anther  is  marked  with 
a  lateral  line  or  furrow,  running  from  top  to  bottom ;  this  is  the 


FIO.  409.  A  itanwn  of  Ittrpyvaaa  bUenuttum,  irith  an  hmato  anther  470.  Sttuaan  of  Lirio- 
daodron,  or  Tnllp-tree,  with  ui  adnata  eztrom  aatlMr.  471.  Stamen  of  <Enothaim  gjanea, 
with  tha  anther  fixed  by  its  middle  and  venatlia. 

no.  47S.  Aatamenof  AMiumOanadaw,  with  — ■aMrtaauMwr. 


fuitfrfj  or  h'nt  of  dehiscence,  by  wliiuU  tbo  natlmr  opens  at  maturity 
to  ciij'vliarge  the  jjollcn  (Fig.  473).  Tliis  line  ii  for  ihe  mo^l  piirt 
ex.ii.ctiy  lateral  in  innnlc  aiilheK  i  but  it  lookij  moi"*  or  le<f  evidently, 
IUmI  oHen  directlyj  inwajtl  in  introi-se,  atid  ouiwartl  in  extroi-^e 
untlier^.  In  pertain  cased  the  cells  of  the  anther  open  ouly  at  tlie 
£tinuult,  by  a  |)ore  or  hole,  iw  in  Py- 
Toln  (Fig.  474)  and  most  Ericaceous 
plants.  In  the  Wliortlebt'iTy  family 
each  d'U  oi"  Icjbe  is  commonly  pro- 
longeil  itilo  n  IuIm-,  which  opc-ns  only 
nt  tl»e  apfx  (Fig.  S91).  In  the  Bar- 
berry (Fjjr.  47Ci),  jiiitl  ill  nt^arly  all 
plnnt^  of  the  Biirbeny  family,  the 
whole  face  of  eafh  {mther-cell  sepa- 
ratees by  a  continuous  line,  ibmiing  a  kind  of  door,  -which  'a  attached 
,j|ll.;tiie  lop,  and  tama  back,  as,  if  on  a  hinge  :  in  this  case  the  aiitheri 
ire  Ftiid  to  ofieii  by  valves.  In  the  Sa!=isafras  (Fig.  1114),  and  mnny 
Mtic'i*  |jl)inCs  of  lli«  Laurel  family,  each  lobe  of  tlie  anther  0|)en.-5  by 
two  )»tieh  vaUcs;,  like  trai^doors, 
627.  Sometimes  the  ambers  are  one-celled  by  the  Fuppre.ss^ion  of 
loUc,  btiiog  dimidiate,  or  reducwl  as  jl  were  to  hnlf-rtanipns}  a.s 
in  Gotiiphretui  or  Gloljc-Amanmlh  (Fig.  478). 
But  most  one-c*;lled  aiithers  are  the  result  of 
the  cvjijtuciici  of  the  two  tells  into  one.  A 
compnrr.-on  of  the  two-celled  anther  of  Pent- 
steinon  juibc-st'ciis,  wliero  the  two  i»ells  diverge 
below  and  ai'e  ^omewlmt  united  at  the  top 
(Fig.  47G)  with  tlin  kidney-shupt'd  one-celled 
anther  of  a  Slallow,  o|>eninR  by  a  continuous 
lino  all  round  the  margin  (Fig.  477),  shows 
how  this  ivsnlt  is  brought  about. 
A*  to  nnatomi<>al  stnicture,  each  lobe  of  llie  full-growa 
condate  of  an  epidermal  membrane,  lined  with  it  delicate 
tissue,  and  surrounding  a  cavity  filled  with  i>olleii.     Thii 


anther 
llbroiia 


''  '  *  ^   A  itJ>m«Tt,  «lth  Ju  toitfaw,  6,  tffetilibg  In  (1m  conrul 


)ei>«1b 


iovra   tb«  wbd* 


*-i»  ontar  Aim  at  aurh  cell :  li,  tli«  fllJUDCiit. 


'  ^  *  4.  Btatnea  of  k  P>n>la  ;  eai'h  (ell  of  lbs  anther  opening  lijr  ■  t«nntn«t  (iH.fl(>«, 

'  ^  *&  &b*Bi^  of  ^  DarbvTTy  ^  tba  ctt\]A  of  tli«  BDtht<ro|wi>ln|;  by  >n  ii|^lift«^  m^TO, 

'  ^*^  A  ntutiusii  of  IVatjiteiiicHi  puIwxvD* ;  Biiibur-ocllAftNghtl}'  rniiHLu-nt. 

'  *  •7.  E't4m«D  «f  M»aD<r i  Ujo  two  mJI*  <?gutlijciit  Into  one.  vjwQlng  rnumJ  (t»  nwi^n. 

^TB.  AuUmet  of  Glob*  Ajuanntb,  of  odI/  oat  cell ;  (lis  other  eeU  obUtentad. 
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fibix>u«  lining  (a  little  of  which  is  shown  in  Fig.  45,  firom  the  !itrtl!« 
of  CobfBii)  id  t'ompo-iL'tl  of  simple  or  br&tiching  tlirrads  or  hm 
which  formt-J  Uie  thickening  dcjxKit  on  the  Avails  of  large  pap 
chymalous  cells ;  aU  the  membrane  between  the  bandd  becoming  ( 
litortiled  oa  tlie  imlht;i*  a|)proiu'lie3  nmtunty,  the  lattiT  alone 
as  a  set  of  tlcliciue  fibi-cs.  This  flbroiis  layer  gradually  dinMtntb^s^ 
in  thickness  as  It  approaches  tlie  line  of  dehiscence  of  the  n-E-IB^ 
and  thcni  it  is  completely  interrupted.  These  very  elastic  and  bypc:^*— 
metrid  tbrf'fids  k'ngtlif.n  or  cotilratt  in  different  ways,  RCfordi»»-^^5 
as  the  anilicr  h  dry  of  moist,  and  are  thought  to  favor  the  cgtwr^^- -S 
of  the  pollen.  The  outer  sH-aium  of  the  wall  of  the  anlher  in  iry^ 
ing  contracts  more  than  the  inner,  Jind  fo  oi>en9  llie  cell,  iti  tuflifc  '^T 
casea  ttniiitig  the  wijls  inside  out  after  dehiscence,  as  la  Lilit^^^ 
and  Grasses. 

529,  or  nil  the  flond  organs,  the  anther  shows  least  likeaesa  t  -^^ 
a  leiif,  Nev-ertlieless,  the  early  development  is  nearly  ihc  siiro^^^- 
Like  the  leaf,  the  apex  is  earliest  formed,  appeai'ing  fir<t  aa  afoh  -^^ 
protuberance,  and  the  anther  i^  completed  before  (lie  lilamenl,  wliic  ■*-" 
answers  to  the  k-iifstalk,  makea  its  apiwarance.  At  first,  tlie  witljer^-*" 
ig  of  a  grcenis^h  hue,  nlihougli  at  muturily  llie  cells  assuine  a  diffet^ 
ent  folor,  more  commonly  yellow.  A  tmnsveree  section  of  tlie  foni»-^  " 
ing  antlier  shows  four  plticcs  in  which  the  tninsformfitiMD  of  the  pn/t*  "^ 
chyma  into  ywllen  coramcnces,  which  answer  to  the  centre  of  ib^^" 
four  ttlvisions  of  the  parencbyioa  of  a  leaf;  viz,  tho  two  sidtss  of  tii^^ 
blade,  each  distinguished  into  itiS  nppt-r  and  its  lower  Flr-.ttum.    SC^^ 

that  the  anther  is  primnrily  and  typically  four-celled  # 
e«ch  lobe  being  dividetl  by  A  portion  of  untramtftniMN^^ 
tissue,  stretching  from  ihe  connective  (o  the  op[)ORi^^ 
Bide,  which  corre;;i>oiidi  to  ihe  margin  of  Uie  leaf  ili^^ 
the  line  of  dehiscence.     This  appearance  is  prcdWiti:**"' 
by  a  large  number  of  full-gi-own  anlhera:  but  tliepw-^ — 
tition  usually  dlsrappeflr,-i  belbre  the  anther  opens,  yrltuB^^ 
each  lobe  becomes  single  celled.     The  normal  juidi«*^'^ 
19   consequently  considered  as  twoHrelled.     In  Jltfu^ — ' 
spermnm  and  Cocculus,  however,  tlie  anther  is  sirongi^^'^ 
foiir-lobed  externally,  and  each  lobe  forms  a  diattm^  "^^ 
cell  at  niuturity. 

530.  Viewed  morphologically,  therefot^,  the  filament  answen  '*=-'' 

WIQ.  <7D.    riui  of'h  rbunra  u  t]i«w«rliig  to  •  leaf  |  the  upper  part  ^  Ui»  «jilticr  ntiv 
Ud  Xh6  tununlt  of  b^  knf  tcpri»«i>te4  thavm  it- 
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the  petiole  of  n  Ipnf;  Ihe  anther,  to  the  blnde.  TFio  connective 
represenb  the  midrJb ;  the  lobes  or  Ct^lls  of  Ihe  nnlht-r  represent  the 
two  a^Tninerrical  halves  nf  the  blade  ;  and  iho  Ibie  of  diJiiscence  k 
normally  along  the  mar^ns  of  the  t  fannforraed  leaf.  TtVhsU  in  the 
lear  Mf  ould  he  cells  of  pnTunchyaia  dcvulop  ns 

53 1 .  Polltn.  Tiiis  uijuftllj*  jiowdcry  .^iub^tance  consisu  of  grain.*, 
of  df  finite  size  and  ehape,  uniform  in  ibc  sfime  plant,  hut  oftt-n  Teiy 
^^if^^;5l•e|nt  in  diffiji'ent  s]>i;pie3  or  famliii^st.  The  grain?  are  commonlj 
single  cell-s  globular  or  oval  in  j^hape,  and  of  a  yellow  color.  But 
in  Spiderwort  they  are  oblong;  in  the  Cii-hory  and  Tbi^tle  tribes 
many-eided  (Fig.  485)  ;  in  the  JInsk-plant  Bpirally  grooved  (Fig. 
^SO)  ;  in  the  Mallow  family  (Fig.  483)  and  the  Squash  tuid  Pump- 
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kJn,  b^g^t  with  bristly  projections,  &c.  Tlic  pollen  of  Pine  (Fig. 
*86),  1^  well  m  that  of  the  Onagracere  (Fig.  487,  483),  i,^  not  so 
pimple,  but  appears  to  consist  of  three  or  four  blended  cells  ;  that  of 
*11  true  Ericaceae  evidently  consiatj  of  four  gi'ains  or  cells  united 

0  #  ^  £>  ^ 

at  ias  tm  tn  At* 

(Fig.  4ag^.  The  moat  extraordinary  shape  is  that  of  Zostera,  or 
•"®  Eel-nrrnss  of  salt-water,  in  which  the  grains 
l^'estitiite  of  the  outer  coat)  consiJit  of  long  and 
*<Jer  threads,  which,  aa  they  lie  side  by  Bide 
'"'"le  anther,  resemble  a  skdn  of  silk- 
i>32.  Pollen-graind  are  usually  fomied  in  fours, 
f  the  divJi^ion  of  the  living  contents  of  mother  *" 

**  first  into  two,  and  ibej^e  again  into  two  parts,  which,  acquiring 

^***t  of  cellulose,  become  specialized  celU  (36).      As  the  pollen 

^'**f  l«!te5  its.  growth,  the  walls  of  the  mother  celL*  are  usually  oblit- 

^^^d*     But  sometimes  the  enclosing  celk  pet^iat,  and  collect  the 

^  4S0-48e.     Ton™  of  pollen  :  480,  ftwn  MtaulM  MgBchfttM  :  481.  SIcrOB  :  483,  BcU- 

1^'^*'    ^f&-  mhiKoai  4H,  lily:   ISli,  Ctcborr :  iBi,  PLdb :   IfjT,  ClctKi :   iSS,  Kalaim: 


pollt«n-«;nims  Into  colicrctit  masses  of  vnrioua  consisttJicei  as  i*  i*c* 
mat'kably  the  ctnc  in  the  OrcliU  and  Milkweed  famitie^  (Fig.  54^ 
&(.v).     8itc"h  poUt^n-masses  are  i^omt't imej  lei-med  poUini^ 

533.  Tlie  flinmib,  resembling  cobweb,  that  are  loa-«ely  mited  witi^ 
i!ie  jKjIlen  of  die  Evening  Primrose,  are  the  vestiges  of  obliterate^" 
mother  ppUs. 

53 1.  Pollen-j^aina  havo  two  foat^.  The  outer  Coat,  cai1e<l  tl*-^ 
eTii'ne,  is  cori)[ninilively  ihirk,  and  often  gnimilvir  or  fii'.-Jij.  Tliii  E-sJ 
later  fonn«l  tlmn  tl)e  inner,  ajid  by  a  kind  of  aecretion  from  it:  tofe-^ 
all  the  markings  belong.  The  inner  eoat,  or  infinc^  which  h  th^es 
jirojx'f  cell-mcmbranc,  ia  a  very  thin  and  deliatle,  tran>pGreiit  ai»^3^ 
colorless  merabrnne,  of  ojnsidiirsibit!  strength  for  iu  Uiit-kncss.  TIk^^ 
p(»lien  of  Zostei-a  and  of  some  other  aquatic  plants  b  destitute  of  tb<^ 
outer  coflt  (531). 

635.  Tfie  cavity  eiiclosed  by  the  coats  is  fiUrd  with  a  viscid  lirjuid^ 
rich  in  protophu-m,  whii-h  oftfii  appenrs  slightly  turbid  under  xhts 
higher  jjowers  of  ordinnry  micpoiicopcA,  an dj  when  siibmitled  lo«» 
mftgiilfying  power  of  about  tliree  hundred  dinmetets,  b  fottnd  U> 
contnin  a  multitude  of  minuf«  partielea   (/ocj'/te),  the    larger  o^ 
which  nre  fram  the  four-thouf^nndUi  to  the  iive-thoiisandlh  of  i»n  incl* 
in  length,  an«l  the  smaller  only  one  fourth  or  one  sixth  of  this  tite. 
TSk'  smallt-r  exhibit  the  constant  inoleeular  motion  of  all  *.«i'li  mi- 
nute partiflcs  when  6uai>ended  in  a  liquid  and  viewed  und^T  suffi- 
cient miignifying  power.     WJien  welled,  the  grains  of  fxtJlen  prompt' 
ly  aljsorb  wnter  by  ptidosuiosi*  (37),  and  are  distended,  duuiging 
tlieir  shape  ?omewlmt,  and  oblitei'iiting  the  longitudinal  fold;?,  one  or 
more  in  number,  which  many  grains  exhibit  in  the  dry  state.     SooD 
the  more  extendible  and  elastic  inner  eoat  inelines  to  force  its  way 
through  the  wesiker  parts  of  the  outer,  efipoi-ialiy  at  one  or  more 
thin  points  or  [fores  ;  sometimes  fbranng  a  projection  of  coneidernUti 
length,  when  the  absorplioa  is  slow  and  the  exterior  c<iftting  lough. 
If  the  absorption  coutinuesj  the  dif^t'-nlion  soon  overcome!?  the  resist- 
ance of  the  eladtio  inner  coat,  which  bursts,  and  the  contents  ore  di^ 
chnrged. 

536.  When  fresh,  living  pollen  falb  upon  the  stigma,  howe^CTj 
which  is  bnrely  moiKt,  it  does  not  burst,  but  the  inner  membrane  iit 
filowly  projeeted,  often  through  pftrtieular  points,  clefts,  or  opeiui^ 
of  the  oii(er  ci>af,  in  the  fomi  of  an  attenuated  lrari!=j>iiit'nt  tube  (Fig. 
537-547),  filled  with  iu  fluid  eonli-nls,  and  whieh  penetrate*  the 
nuked  und  loose  cellular  tisisue  of  tlie  istigmu,  and  buries  it^lf  io 
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the  style.  This  h  not  a  mechanical  protnision,  tut  a  true  gnowili, 
the  innlpt-mls  for  which  are  supplied  by  nourishment  imbibed  from 
tl*e  siI;,'Hia  uiiJ  eiyle.  Its  furtlier  eoursu  and  the  office  it  subserves 
will  be  LXHisidered  ailer  tlie  structure  of  the  pistil  is  made  known. 
(Sect.  IX.) 

Sect.  VII.   The  PiSTits- 


S37.  The  Puilils  (-ilD)  occupy  the  centre  of  the  flower,  and  ler- 
miaate  the  axis  of  growth.  Liiituvus  entublisiird  tlie  ortlerri  of  his 
Artificial  Sj  ^tt'm  miiinly  upon  tlie  pistils,  ajid  tUii  introducfxi  a  se- 
ries of  terms  ti;:pressive  of  their  number  in  n  flower,  aniilogous  to 
tlwkse  used  fur  the  nitmber  of  stamens  (517).  Thu4  tx  flower  with  a 
single  pidtil  is  stud  to  be  monogtfiioia  ;  with  two,  tfigt/nons ;  with  three, 
^'^ffytwas ;  Willi  four,  Utrogynovs  ;  with  five,  penlagtfnims  ;  and  so 
o«i :   wh<'n  iiioie  nimieroua  or  ind«.'finiti',  the  flower  is  pnh^fjipiovs. 

538.  It  i*  foniparalivfly  seldom  that  the  i>iNtiU  nm  cxurtly  o(]tial 
to  tlie  petids  or  ecpjiU  in  number  ;  thcjy  are  sometimes  more  mimer* 
•Hu,  and  arnin,2:(.d  in  several  rows  ujwn  the  enlargti!  or  prolonged 
'^ecpiado,  lu  iu  tin?  Miignolia,  the  Strawbej-ry,  &.Q.,  and  pti-hup* 
'*>P«  frequently  tliey  are  reduced  to  less  thnn  thy  pynunctricAl  num- 
'*'"'»  or  to  'A  single  one  Yet  ofl<'n  what  appears  to  be  a  single  pistjl 
^  not  so  ill  re^ility,  but  a  ccimi)Ouiid  organ,  formed  by  the  union  of 
'"<*.  threiv  Of  a  greater  number  of  simple  pistili ;  thtjse  orgima  being 
*'''>j<*^t  to  iitiJcai;i.in:e  in  tlie  siutne  Wiiy  ai  the  staiiiens  (l>18)  and  the 
l*tal-s  (507,  ■!«). 

•*3iO,  A  fiiiiple  and  complete  pistil,  as  already  described  (420),  is 

"""ifjpo-tpd  of  liirr-ii  ptn'ts ;  the  Ovart,  or  ?<?ed-l>fi4iring  portion;  the 

^'^"t-E,  or  Inptriiig  ijortioji,  into  whicii  the  npux  of  iht!  ovary  is  pro- 

""^^trU;  and  ihe  Stigma,  usually  situated  at  (he  summit  of  the  style, 

<wtissi.-,tjagof  a  part,  or  sometimes  a  mere  poiiiil,of  the  latter,  divesttd 

^ ^l*id<.'rniis,  willi  ii>  moist  ct'lJular  \is»\w  <.'x|H)SL'd  to  the  nir.     The 

'**'*■*>',  whit'h  forituiud,  (lie  ovules*,  or  bodies  which  are  to  become 

*****^  is  of  ('Our?e  a  neeessai")'  jiart  of  tlie  pistil  i  the  stigma,  which 

ivctti-visi  from  the  smlhera  the  polkn  (5S1)  by  whicl*  the  ovules  are 

i^Pft^lisufil,  i^  no  !(•,■«  neeessiii'y  ;  but  llic  inten**-ning  style  ig  no  more 

■•^iMJhI  to  (lie  pihtil  than  the  tihiment  i.T  to  the  .■nlamtin,  and  is  there- 

'W5     li6i  uiiixinunonly  wanting.     In  the   laftoi-  ca-^c,  the   isii|j;ma  is 

*•••<«?  U]x>n  die;  aja'x  of  the  ovary.     In  Ta^^mjuiniji  it  actutdly  oceu- 

1^**    the  i'lAv  of  ihf  ovary  for  neai'ly  '\U  wholu  K-iiglh,  and  id  eepa- 
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rated  from  the  line  lo  wliirh  the  ovulos  are  nllm-luHl  only  hj  t  J 
thicknc^-s  o(  the  wiills :  it  is   iic;iir!jf  tlie  sanic  in   o'.ir  So!iixaii(t.^-^ 
(Fig,  4113),  anoilier  phmt  ofllie  Magnolia  fiunily.     The  ftjle  ion^*?- 
times  proceeds  fi'om  tlw  side,  or  even  fruro  near  llie  appureot  h*j^« 
of  tlie  ovuryi  as  in  the  Stniwlxjrrj'  (Fig.  428). 

540.  When  ihe  i)i.<lil  is  single,  or  when  several  ooaltsro  into  one,  it 
M'ill  nccps-inrily  ti^rmirmfe  the  ftxis^,  ami  api>ejir  to  be  n  direct  ct»r»- 
linuaiitjn  of  it.  Wlicm  there  ai-e  two  jiistils  in  the  flom-cr,  thcv  si.1- 
•ivnyji  st:md  opjiosilc  em-li  otlier  (tSO  tlifit  if  ihoy  njult'-^t-e  It  k  faj 
their  inner  fai-L'.-)  ;  and  nre  either  laternl  a^  resjx-el-i  the  flower,  lli»* 
is,  one  on  the  right  ^ida  nad  ilie  other  on  ihe  li'i>,  in  n  pianL-  at  rig:Hl 
nn^Ies  10  the  luaet  and  (ixis  (444),  as  in  tlie  JIut«iard  rmiiily,  lh«« 
(ii'iitiiin  family,  and  a  fvw  otliers  ;  or,  more  eommordy,  tintt-nor  art« 
posterior^  one  iM.-foa^  the  axia  luid  the  oiher  Iwfoi-e  the  bi-ac t  of  iH< 
axillary  flower.  When  tUey  aecord  in  number  with  the  sepals  cf*" 
petals,  they  are  either  opposed  to  or  alternate  with  tliem ;  and  tl"»* 
two  positions  in  this  if  ^jKict  are  sometimes  found  in  nearly  relaie<o 
gcnem,  so  as  to  baffle  otir  bttempts  at  explaining  the  cause  of  th^ 
diffei"enee.  In  Pavojiia,  for  cximiple,  the  five  pistiLs  are  opposi*^ 
the  petaLi ;  in  Malraviscus  and  Hibiwiis,  alternate  wlih  them.  !»* 
Sida  (when  Ave)  they  stand  opposite  the  petals ;  in  AbuLilun,  oppofllt# 
the  ?epals. 

541.  Pistils  oeenr  under  such  a  diversity  of  fonn'*,  and  exbibif 
BUdi  vftpjous  eomplicfliions,  thttt  the  plan  of  their  slniclnre  and  the 
disfinetion  bt^twecn  simpltt  and  eom^iound  pi-ttila  rcfjuire  to  beHfcil 
understood,      Commt-neitig,  Jhereforp,  with  the  mo-it  nHluraJ  fornUr 

•and  proceeding  gi-uduaily  to  the  more  eomplex  or  diisgulscdj  we  first 
conf*id);'r 

542.  The  Simple  Pislil,  and  the  way  in  whieh  it  answers  to  A  l«frf. 
A  Bimple  pistil  answers  (o  a  single  lejif.     A  comiKjund  pistil  aitfwerj 
to  two  or  more   leaves   eomhined,  just  as  a  inonof»elalon*  coroU'i 
answers  to  two  or  nioiij  petals,  or  leiive*  of  the  flower,  united  into 
one  body.     As  to  its  morphology, '  the  botanist  regstnls  a  simple 
pistil  us  eollsi^tinJ]^  of  the  blade  of  a  leaf,  eiirvod  inwards  until  il» 
nirirgina  meet  and  unite,  forming  in  this  way  a  elan-d  ca»e,  or  pod, 
whivh  u  the  ovary.     So  tJiat  the  upper  fiiee  of  the  altert-d  Ic*f 
answers  to  the  inner  surface  of  the  ovary,  and  the  lowej*,  to  its 
ouit.T  surface.     And  the  ovules  are  bonie  on  wlmt  au.-wers  lo  tlie 
united  e<tge.s  of   the  leaf.      The   lajK-rin^j  summit,  Tollr'd  toj*ether 
and  prolonged,  forms  the  style,  when  there  ii  any ;  iind  the  edges 
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of  the  aUeixMl  kaf  turned  outwaw)*,  cilher  at  tho  ttp  or  Along  Ihe 
inner  siilc  of  the  style,  fomi  the  eti^tna.  This  will  he  clearly  uii- 
der^toocl  on  conipnrJiig  Fig.  342  Biul  FJg.  491,  nlufU  ore  pI»LiU 
trani^versely  tlividftl,  witli  Fi<;,  J  01,  a  leaf  curved  iiiwunb  until  i\» 
iniirgins  nenrly  mct-t,  and  wirh  I'tg. 
41>2,  a  pimiile  pi^^iil  of  Ciditia  or 
Mar.-h-Marigold  wlik'h  hus  niaturcdj 
split  open  along  the  tncier  sido  to 
disfliiirge  the  s»'C'd:i  it  bore,  and 
spreiid  out  into  the  sliiipe  of  a  K-af. 

543.  The  line  formed  by  tlie  union 
of  the  marn^iia  of  the  leiif  h  called 
the   Inner   or    Vtidral  SuUire,  and 
always  look^  towards  the  ax i:«  of  the  m  m 
flower.     This  'a  a  true  suture,  or 

teain,  as  tlie  word  denote.*.  The  opiioshe  line,  answering  10  the  mid' 
rih,  u  sometimes  apj^areiit  its  a  thU-ktntfd  line,  and  b  termed  the 
Oiiitr  or  Dorsal  Suture.  The  o%*uk's  or  young  seetU  are  borne  (io 
ftU  orditinry  eases  at  lea.-t)  on  I  lie  inner  suture^  or  some  part  of  it; 
that  ii,  Oil  what  answers  to  the  united  miu*gins  of  tlie  infoltled  and 
tnuisfonncd  leaf.  The  part  in  the  cell  of  the  ovary  to  which  the 
ovule  J  are  atlaehed,  and  wliieh  is  commonly  more  or  less  enhu'^ad 
or  projecting  wlipn  the  o^njles  are  numerou:^,  is  nmrjed 

544.  The  PtanntH.     Aa  tliw  forre^^iwndi  with  the  ventru!  f^uture, 
and  ii  in  fact  u  part  of  it,  or  a  eellulur  growtli  from  it,  it  nlwayt 

lielong?;  next  ilie  uxk  of  the  flower; 
us  Ls  evidently  tlio   ca^c  when   two^ 

S\I         /  1 V         three,   or  more    jiijitils   nro    pFesent. 
nj  V        Ci3         Ksit'h  pkci^ota  necessarily  eondi^ts  of 
1      ftt   1      ^^5        two  purtfi,  one  belonging  to  each  margin 
j     1/13       \Xr         ofthetnmsformedleaf.     Il  therefore  IB 
- — '        \^         \j  frequently  tw«-lol»ed,  or  of  two  diverge 

*n  '"  ••*  ing  bunelke  (Fig.  342).     Tlil*  shows 

why  the   oTuIea  are  apt  to  occupy  two  loqgittiliiiial  rows,  ai  io 
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the  figure  last  dted,  and  in  Fig.  491,  495,  &c.,  one  row  belonging  to 
Mich  margin  of  the  leaf.  A  simple  pi;>til,  accordingly,  can  have 
only  one  placenta ;  but  that  is  structurally  double. 

545.  So  a  single  pistil  can  have  only  <Mie  style  and  one  stignuu 
But  as  tlie  stigma  answers  to  the  margins  of  the  apex  of  the  lea^ 
this  must  also  be  double  in  its  nature.  And  this  is  evidently  the 
case  in  the  Peony  and  Isopyrum  (Fig.  491),  in  the  Tulip,  as  well 
as  in  Fig.  493  -  495,  and  in  almost  all  cases  in  which  the  stigma 
%extends  down  the  inner  face  of  the  style,  as  it  frequently  does. 
Such  unilaicrul  stigmas  we  accordingly  take  to  be  the  typical  form ; 
and  say  that,  while  the  united  margins  of  the  tran.<fonned  leaf  wliich 
compose  the  ventral  suture  are  turned  inwards  into  the  cell  of  the 
ovary  to  hear  the  ovules,  in  the  simple  style  they  are  exposed  external- 
ly to  form  the  stigma.  "Where  the  stigma  is  terminal,  or  occupies 
only  the  apex  of  the  style,  wc  suppose  that  thes^c  margins  are  in- 
folded in  the  style  also,  and  form  in  its  interior  the  loose  conducting 
tissue  through  which  a  communication  is  established  between  the 
etigma  and  the  interior  of  the  ovary. 

54G.  The  ovary  of  a  simple  pistil  obviously  can  have  but  one 
cavity  or  cell ;  except  from  some  condition  out  of  the  natural  order 
of  things.  liut  the  ccmvcrse  does  not  hold  true  :  all  pistils  of  a  sin- 
gle cell  arc  not  simple.  Many  compound  pistils  are  one-celled,  as 
will  presently  be  explained. 

547.  A  leaf  or  member  of  the  gynaecium  then,  when  separate, 
forms  a  siniplc  pistil ;  when  combined  with  other?,  it  makes  part  of  a 
compound  pistil.  It  is  convenient  to  have  a  name  which  shall  desig- 
nate a  single  pistil-le;if,  whether  occurring  as  a  distinct  simple  pistil, 
or  as  ait  element  of  a  compound  pistil.  For  this  purpose  the  name 
of  Caupkl  has  been  devised.  A  carpel  is  either  a  simple  pistil, 
or  is  one  of  a  circle  of  leaves  which  compose  a  cnm[X)und  pistiL 
When  the  pistils  arc  distinct  from  each  other,  they  are  said  to  be 
apocarpous  ;  when  united  into  one  body,  tyncarpous.  This  union 
produces  a 

548.  Compoond  Pistil.  All  degrees  of  union  of  the  carpels  may 
be  observed,  from  the  coalescence  of  the  lower  part  of  their  ovaries, 
their  summits  remaining  separate  (as  in  Fig.  49G),  or  from  the  com- 
plete union  of  the  ovaries  into  one  body,  the  styles  remaining  sepa- 
rate (as  ip  Fig.  497),  to  the  complete  coalescence  of  the  styles  also 
(Fig.  498),  and  even  of  the  stigmas  (Fig.  499),  into  one  body.  It  is 
evidently  the  same  as  if  two  or  more  pistils  (in  Fig.  497  -  499,  three 
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,|)lsdls)  were  l^ress^d  together  as  they  grew  and  consolidated  more  or 
less  completely  into  one.  And  in  liii.-,  the  nio^t  normal  case,  we  have 
as  t!ie  result  comjiound  pistils 

S'ta.  With  \m  or  more  Cells  and  Aiilc  PlaceatiE.    For  it  h  evident 


that,  if  the  contig«ou3  parte  of  a  whorl  of  three  or  more  elosed  car- 
peb  where,  the  resulting  compound  ovnry  will  have  as  many  CHvi- 
ties,  or  celU,  as  there  are  carpels  in  its  comjiOHition,  and  the  plaeentie 
(one  in  the  inner  angle  of  each  ererjiel)  will  all  be  brought  togctlier 
in  the  iixis  of  the  compound  pisitil.  And  tlie  pai1itJon#,  or  DisstF- 
JMENTai  which  divide  the  comjKmnd  ovarjf  into  cells,  manitestly 
consist  of  the  united  contiguouf*  portions  of  the 
walU  of  tlie  carjtcl?;.  niese  nct-essarily  are 
composed  of  two  layers,  one  belonpng  to  eaeh 
caqK"! ;  and  in  ri[>e  pod.«  tlwy  ot'tim  split  into 
llie  two  layorsi.  Tine  dissiepim»!nt*  must  always 
he  equal  in  number  to  the  earpclt;  of  which  the 
comi>ouiid  piistil  h  compo^etL 

550.  Ill  certain  cajses,  indeed,  there  are  addi- 
tional partitions,  orJaUe  dimpirnenu.     These  are  commonly  projec- 

FTO,  41)0.  rbtil  oft  Saxlhvp  eompoiml  of  t»D  <«rpdi  ot  idni|il«  {tintlli  utiJIed  bakiw,  but 
dliHDCt  *beni ;  cut  wToa  botti  above  anil  tx<ton. 

FIO.  <9T     I'faUl  at  TODunon  St  Jolin*woi1,  of  thn*  liiiir»il  PTiirlMi  ttidr  »tjile*  dlsUoot 

FIQ.  i9S.  Til*  PHtM  of  anDthcT  »pvf  kn  df  St  Jolituwort  ( Hx|Mrie(tn  |»>i»iitt4;umj,  the  atjlc* 
•1m  unltiHl  IntG  one,  whlrh,  honrmr  FrpUl  ^iwrt  iq  tb«  fruit. 

no,  490.  I'Utll  if  TrihltrMtuitli,  ot  S^jMi-ruorL,  *<«□  ih*  Hint  rtlgiDU  imIUhI  into  voa> 
Vm  omiry  In  all  cut  nvruM  in  ^how  tUa  iuScmdi  ntniftui*. 

f  10.  60Q.  Ct<w».|«cUoii  of  k  Boitrr  of  Flix ;  tttcH  oT  tha  Cm  Mil*  of  th*  oswry  puiljr  dMdi4 
fej  la  Imfwibct  litUs  {ivrUtloti  rriMxi  Ui»  bock. 
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tlons  or  growtlis  from  the  dorsal  suture  ;  whether  in  a  simple  pistil  (as 
that  of  most  species  of  Astragalus,  Fig.  805),  or  from  the  back  of 
each  proper  cell  of  a  compound  pistil,  as  in  the  Service-beny,  the 
Blueberry,  and  the  common  Flax  (Fig.  500). 

651.  We  have  considered  only  the  case  of  compound  pistils  of  two 
or  more  cells  in  the  ovary.  But  compound  pistils  also  not  unfre- 
quently  occur 

552.  With  only  one  Cell.  And  of  these  Hhere  are  two  Icinds  to  be 
noticed,  those  with  eixile,  and  those  with  parietal  placenttB.  That  is, 
in  the  first,  the  ovules  are  borne  in  the  axis  or  centre  of  th'b  ovary, 
either  at  the  base  or  on  a  colunm  which  occupies  the  centre ;  in  the 
second,  they  are  borne  on  some  part  of  the  parietes  or  walls  of  the 
ovary.     The  first,  viz. 

558.  With  B  Free  Central  Plaeenta,  is  found  in  the  Primrose,  Purslane 
(Fig.  889),  and  Pink  famihcs  (Fig.  432,  501,  502). 
In  the  Pink  family  this  evidently  results  from  the  ob- 
literation of  the  dissepiments  (as  many  as  there  are 
styles  or  stigmas)  ;  and  vestiges  of  these  may  be  de- 
tected at  an  early  stage,  and  sometimes  at  the  base  of 
the  full-grown  ovary ;  while  certain  plants  of  the  same 
family,  of  otherwise  identical  structure,  retain  the  par- 
titions even  in  the  ripe  pod.  In  other  instances,  as  in 
Dionaea,  Thrift,  &&,  this  is  doubtless  a  modification  of 
parietal  placentation,  with  ovules  produced  only  at  the 
bottom.  This  brings  us  to  the  case  of  compound  one- 
■■  celled' pistils 

554.  Witb  Parietal  Flacentie,  that  is,  with  the  placentae  borne  on 
the  sides  or  parie- 
tes of  the  ovary, 
as  in  the  Poppy, 
Caper,  Cistus  or 
Rock-Rose  (Fig. 
607),  Violet,  Sun- 
dew (Fig.  510), 
and  Currant  families,  and  many  others.     To  comprehend  this  per- 


nO.  601.  Votieal  Mottott  throoxh  the  oomponnd  ttioupcUMX  «ntj  of  a  plant  of.  Speign- 
Ikria  rabn,  ihowiog  tb*  tna  emnwl  plaeenta.    608.  Tnnmmw  Mctioa  of  Um  aama. 

no.  608-606.  DIasimiiu  lUoatntiiig  p«tletal  and  tn»  entnl  plaoentation.  608.  OroM- 
■Mtion  of  a  tTlcaipeUai7  oraiy,  with  a  fm  emltal  plaeaota,  prodaoed  by  the  oblltaiBtiaD  of 
the  dlaHpfaneota.  604.  SMtiooof  anorary  wHhlfaXMitrtot^paxMal  plaetntM.  606.  Bbm^ 
•ncpt  that  thar*  aia  InoonpUta  partltiana. 
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fectly,  we  Kave  only  to  imagine  two,  three,  or  any  numlier  of  pistil- 
leaves  (like  Fig.  490),  arranged  in  a  circle,  to  unite  wilh  one  anotlier 
by  their  contigtious  edges,  either  without  any  intro- 
flexion  or  infokling  at  all  (Fig.  504),  or  at  lonst 
irithout  their  infolded  edges  having  reached  the  cen- 
tre mid  united  there  (Fig.  505,  506).  The  eombina' 
tlon  la  accordingly  much  like  that  by  whicli  |ietftls 
unite  to  form  a  monopetaloua  coroUsi,  only  the  edges 
of  the  piatU-leaves  are  always  turned  in,  where  they 
liear  tlie  ovules.  Such  an  ovary  may 
well  be  compared  with  the  valvate  un- 
opened calyx  of  ClcmtLtis,  the  margin;? 
of  the  sepals  more  or  less  turned  in- 
wards (Pig-  445),  Every  gradation  is 
found  between  astile  and  parietal  pla- 
centation,  especially  in  the  St,  John^it- 
wort  family  (Fig.  508,  500)  and  in  the  Gourd  family, 

555.  An  uvary  wi«h  parietal  placenta  is  necessarily  one-celled  j 
except  it  be  di^nded  by  an  anomalous  partition,  ciich  as  is  foimd  in 

Cruciferous  plunt-s,  aiid  in  the  Trum- 
pet Creeper. 

556.  It  will  be  seen  that  parietal 

placenta?  are  neecjisiarily  double,  like 

the  placenta  of  a  siimpte  ovary,  or  of 

each  carpel  of  a  compound  beveral- 

***  ***  celled  ovary  ;  but  with  this  difference, 

that  in  these  the  two  portioiut  belong  to  the  two  margins  of  the 

same  carpel^  while  in  parietal  placentae  they  axe  formed  from  the 

eoftlescent  margins  of  two  adjacent  carpels. 

557.  The  number  of  caJT)el>3  of  which  a  compound  ovaiy  consista 
h  indicated  by  the  number  of  true  dissepiments  when  these  exist ; 
or  by  the  number  of  placentas,  when  theise  are  parietal  ;  or  by  the 
number  of  styles  or  stigmas,  when  these  are  not  wholly  united  into 
one  body.    Tbua  a  simple  piadl  has  a  eingle  ceU,  n  single  placenta, 


TTO  KKL  FIm  of  ■  one-^tted  vtm?  v1U>  thm  purlBtftl  pliiMq»t«,  cntMm« ^low i  tlw 
npp»r  part  lOumlDj^  thr  tap  d  tbe  thrae  Jenai  !t  !■  rdiii|n«><l  nf,  mpprnMliiRg,  but  not  anit«4t. 

Y\<it  COT  Ovkxy  lit  UelUutlwmfiim  CHUuteow,  i»ut  hMou,  aboirlng  the  otulM  on  tbn* 
|>liriet«l  )illl<fcutir. 

CIO.  ^  TmnsTiTW  iretiim  Of  ebt  vrvy  of  ETpniciiin  gi^nolnui ;  Vt»  thn*  hrfi 
]>lkceutB  mortlDg  la  tt»  ceRtT«,1>at  BOt  t«)uriDg.    ffh.  BliailU'  iMtloii  of*  ilpe  pod  of  tbC 

at  i  tlu)  plaoentie  now  «rld«iit]y  |iftrict»J. 
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and  a  single  style.    A  pistil  of  two  carpels  may  be  two-celled,  with 
two  placentae,  two  styles,  or  two  stigmas,  &c.* 

*  There  are,  however,  some  exceptions  which  qoalify  these  statements  :  — 

1.  Each  placenta  being  a  double  organ  (556),  it  occasionally  happens  that 
the  two  portions  are  separated  more  or  less,  as  in  Orobanchaccons  plants,  where 
a  dicarpcllnry  ovary  appears  on  this  account  to  have  four  parietal  placenta: ; 
eitiur  approximate  in  pairs  (as  in  our  Canocr-root,  Conopliolis),  or  equidis- 
tant (as  in  Aphyllon). 

2.  Analogous  to  this  is  the  case  where  the  two  constituent  elements  of  the 
Migma  (the  only  essential  part  of  the  style)  separate  into  two  half-stigmasi,  as  is 
partially  seen  in  Fig.  494,  495.    The  stigma,  no  less  than  the  placenta,  belongs 

to  the  margins  of  the  infolded  leaf  (545),  these  mai-gins  being 
ovuliferous  in  the  ovary  and  atigmatlferoui  in  the  style ;  as  Mr. 
Brown,  the  most  profound  botanist  of  this  or.  any  age,  has 
clearly  shown.  These  two  constituent  portions  of  the  style  or 
stigma  occasionally  separate,  either  entirely  or  in  part,  as  in 
Enphorbiaceous  plants,  in  Grasses,  and  especially  in  Drosera 
(Fig.  510),  where  there  are  consequently  twice  as  many  nearly 
distinct  styles  as  there  are  parietal  placentse  in  the  compound 
ovary  If  the  two  component  ports  of  the  style  of  each  carpel 
were  reunited  into  one,  in  the  usual  manner,  their  number 
would  equal  the  placent«e,  and  their  position  would  bo  alter- 
nate with  the  latter.  But  since,  in  parietal  placentation,  each 
hcdf'placenta  is  confluent  (not  with  its  fellow  of  the  same 
'  ctfpel,  but)  with  the  contiguous  half-pkuxnta  of  the  adjacent  carpel,  it  were  surely 
no  greater  anomaly  for  the  elements  of  such  half-tligma*  as  those  of  Drosera  to 
follow  the  same  course.  This  is  precisely  what  takes  place  in  Pamassia,  and  in 
.otlicr  cases  where  the  stigmas  are  opposite  the  parietal  placentte;  —  cases  which 
were  thought  to  be  very  anomalous,  merely  on  account  of  the  adoption  of  a 
false  principle  (that  of  the  necessary  alternation  of  tlio  stigmas  and  placentae), 
but  which  are  really  no  more  extraordinary  than  parietal  placentation  itself 

8.  Furthermore,  the  production  of  ovules  is  not  always  restricted  to  what 
answers  to  the  margins  of  the  carpcllary  leaves.  In  the  Poppy,  the  whole  snr- 
fiu»  of  the  long,  imperfect  partitions  is  covered  with  ovules ;  in  Butomus,  they 
are  borne  over  the  whole  internal  fiu*e  of  each  carpel,  and  in  Water-Lilies  over 
the  whole  surface,  except  the  inner  angle  of  each  cell,  where  alone  they  normally 
belong.  Reduced  to  two  in  the  allied  Water-Shield  (Brascnia,  Fig.  684),  the 
ovules  grow  from  the  doracd  tutvre,  or  the  midrib  of  the  carpellary  leaf  alone  ! 
And  in  the  allied  Cabomba  itself  we  usually  find  its  three  ovules,  one  on  the 
dorsal  and  one  on  the  ventral  suture,  and  the  third  on  some  variable  ]>ari  of  the 
fuce  of  the  cell  in  the  vicinity  of  either  sature.  In  Obolaria,  Bartonia  (Centou- 
rclla,  Miclix.),  and  in  several  species  of  Gentian,  a  compound  one-celled  ovarj'  is 
ovulifcious  over  the  whole  fitce  of  the  cell  I 
Alt  pluceutatiou  is  very  differently  explained  by  those  who  adopt  the  hypoth- 

FIO.  610.    PbUl  of  Dronn  flliftmnla,  with  Uitm  deep!/  two-parted  stjrlet :  tb*  oraqr  col 
scran,  tbowliig  tbx—  parlotal  ptaemtM. 
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558.  When  tlie  styk's  nre  sepRrate  towarrlii  ihe  summit,  but 
united  bcloiv^  tliey  are  uiiuaUjr  dciicribed  as  a  single  orgmi ;  which 
is  sftid  to  he  parted,  deft,  Johcd.,  «tc.,  afconling  to  the  exd-tit  of  colie- 
sion.  TIiU  liiiijjun^y  wa^  adopk'J,  a^  in  the  case  of  lenres  (281) 
and  f]oml  ciivdupud  (462),  lung  before  the  real  structure  wim  uiider- 


csis  of  Selilelilcu,  Endlichcr,  Biift  others.  Af:«>nling  to  this  new  view,  siticQ  budi 
regularly  ariNt  iroiii  tho  axUs  of  k-avijs  anit  trotn  tlie  exircuiity  of  tlie  Btcm  or 
oxm,  rniA  only  in  soma  exit- [itjotiul  and  alinoniial  cx^cs  fmin  thu  iiiiir);iiu  or 
surfncc  tif  knvcs,  sp  ovules,  wliith  «re  ^icwdi  us  a  fomi  of  Ijutli,  tire  consitk-rcd 
to  arise  froin  the  i-ei'i'j>t)i(-k',  tithcr  from  the  Axis  of  ihc  fl(iwi.T,  lika  terminal 
htidx,  or  from  tlic  n\\\i  of  the  carjiL-Ihiry  Umvcs,  like  asillurv  liuil*.  Thiw, 
plai-cnite  are  hujuiumil  to  Ijcloug  to  tho  Bteiii:  ftnd  not  to  the  t;tir]*Uiiry  h'i;ves  j 
ami  n.  OT)c-ot.>l !«.><]  ovax-y,  with  one  or  tnorc  ovules  ori^tng  from  the  liuae  of  tho 
cell,  would  in-nrly  ix-prostcnt  the  typical  state  of  tho  g^yna'cuim.  Tliia  theory, 
which  llic  inltili^^ut  stUileut  may  posily  apply  in  A-tnil,  oflcii*  a  rondy  cxplniia- 
iion  of  free  wnitnil  plnttntntion,  tupertnllT  in  Buch  ciism  ks  PiinniUi,  &c.,  wlniro 
not  R  tnic<3  of  disMcpiiiii-nls  5s  ever  discoverable.  But  m  Ciiryojilfvlloccx  thu 
<KsiH.'pimcntfl  arc  ol\un  nutiiifi'Eit.  Iti  applying  it  to  onlinrtry  «-ntnvl  phicunta- 
tioiij  Mfc  havu  to  iMipfiose  the  cohesion  of  the  infloLftI  insirjrins  of  the  (iiirp^iliftiy 
kavt's  with  a  cciiti'al  jipolontpifion  of  tho  axis  or  n-'frptai-tu  which  bears  llie 
piactnta:.  But  in  jitim'tnl  pluct.'ntutton,  tho  lulvocatos  uf  thi»  tht'ory  are  ilrivcti 
to  the  viotc-nt  supijosiiion  that  tho  axi*  tljvkles  within  the  tonipouml  ovary  into 
tvriro  aa  many  hraiu-hrj  n&  the  carpels  In  \t&  composition,  and  that  tlii-Jie  bmui-lH23 
jr«gultu-ly  ndhtre,  in  pairs,  one  to  cai-h  margin  of  all  the  'raqKllai-y  leaves.  Its 
application  is  atlendud  with  still  gT«atcr  difficulties  in  tho  case  of  )»imple  «nd 
uncoRihinpd  ]ii&til.n,  where  tho  ovules  oocnpy  the  wliolc  iiviicr  BUliirc-,  which  tuiiat 
be  tak^n  as  the  typical  slate  of  the  gymecium  \  bat  to  which  tUe  new  hyjAtheaia 
can  be  Oidiipted  only  !>y  »up|>osing  that  an  o villiferous  timnch  of  the  tt.%\i  entCA 
each  carjwi,  and  Hcparatcs  into  two  purtij,  one  cohering  with  each  mnrgin  of  the 
meti^morpho'ii'd  k'iif.  This  view,  however,  not  only  aptwars  aliRuril,  bm  may 
bo  disproved  hy  direct  observation,  as  it  hiu  been  Tno.»t  rarniik'tciy  by  thoM 
monstrotiiiiifs  in  which  an  anther  is  changed  into  a  pi-'^cil,  or  even  one  part  of 
the  antUer  m  tlius  transformed  and  hears  ovules,  while  the  other,  ta  wlII  as  the 
fiiamcnt,  ri^maiiis  unehnn^rl ;  —  a  case  whi<ro  the  ovules  arc  far  removed  from 
anything  wliieh  cnii  po.4sibly  belong  to  the  axis.  We  may  further  remark,  tliiit 
own  the  appearance  of  a  placenta  or  ovulifcroas  t>o<1y  in  the  appnrvnt  axil  uf  a 
caxpellary  leaf  no  tnore  proves  that  the  Uxly  in  question  belongs  to  the  axia, 
tlian  iliat  the  a]>[ienclage  before  tlie  petals  of  Pai-na^tsia  and  ihu  American  Lin- 
dtiti  rcprcscritjj  a  brunch  instead  of  a  leaf.  A*  to  the  tcroiinal  nnked  ovule  of 
the  Tew,  where  the  stmctiirc,  on  any  viowj  is  redaocd  to  the  greatest  poesihlo 
simplidty,  it  ii.  siirely  as  prohahlo  that  it  answers  to  the  carlieut  formed,  or 
/Uiar,  portion  of  tho  oltimato  phrton,  here  alone  developed,  as  to  the  muli/t*  part, 
which  so  leldom  appears  in  the  flower.  The  moBt  imjxtrtBnt  of  tln»o  points 
are  elucidated  by  Mr.  Brown,  in  Planter  Jafsnicfx  Riirioret,  pp.  IU7-I1S,  in 
tw«  noteSj  which  npparcatly  arc  liot  sufHi-ieutly  i  anitits- 
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slotxl :  but,  as  it  invtihes  an  etroneoos  idea,  the  expressions, S/r* 

ditiinct ;  ttnitid  at  tJte  base;  hjii ted  to  l/i4  middle,  or  ffunifliil, 4c-i 

as  the  carie  may  be,  e^Uould  be  employed  in  j>ri'f»'rt.'nc«?, 

559,  A  few  ca'sud  eitcvptions  occur  to   the  general  rule  lfc«* 

ovuk^  find  P4i«U  are  botli  productMl  and  matured  within  tiDvmf* 

iianiuly,  in  a  cIo^pd  au'[>elliiry  leaf  or  set  of  combiiu'd  eurpcll»rv 

leaver     In  the  Blue  Coiio--.h  (Caulopliylium  ilia!ic!roido>)  tlie  cmlfcs 

rupture  tlie  o^ary  i^otm  after  flowering,  and  tlie  sceiU  btx-ome  iwltiJ ; 

wid  in  Mignoiwitte  they  are  iiupeifet'lly  euelused,  tlie  ovary  bcin? 

open  al  I  fie  suniinit  from  an  eiirly  period.     In  all  sut-h  «i-<-;>bow- 

uvLT,  tin;  pistil  \a  foiiuej  and  the  ovulea  are  feriiliitd  in  tlieordi- 

iinry  way. 
SCO.  CyDffidcm  of  Gymnospfrmons  PlanU.    A  far  more  rcmarkaUa  j 

exception  h  prcieiUcd  by  two  naturul  familie*,  viz,  Coiiifene  (riii». 

Firs,  &C.)  and  CyfwlBff* 

(Cyeas,     Zantia).      Hcraj 

the  pi^nil^  as  likewL^e  tl^ej 

wbole  flower,  is  reduced  I 

the  Iftsl  degrt*  of  timplici-* 

m  sn  ni  iu        ty ;  each  fertile  flower  (*- 

fll-;ting  merely  of  an  open  carpelljiry  leaf,  in  plat'o  of  an  ordinary  pttw» 

in  the  fonn  of  a  sotde  (Fig.  51 1  -  513,  515,  510),  or  of  some  other 

lha})C,  and   bearing  two  or    more  ovulea 

upon  5om6  part  of  hs  upper  surface.    At 

the  time  of  blossoming,  thc-'c  piAtil-leaTes 

of  the  fonning  cone  di%'ei^,  and  the  pot- 

len,  abuudantly  &bcd  from  the  etaminate 

btttifioins,  falld  directly  ujxrn  the  exito.ied 

ovules.     Aflei-wivnii  tiie  scales  close  over 

each  other  until  the  eeed^  ai-e  rijje.     In  the 

Yfw  there  h  no  cai-ptl  or  pistil-leaf  at  all ; 

but  tlie  fertile  blos^m  constits  of  a  solitary 

nAked  ovule,  borne  on  the  extremity  of  a  *"  *'*      ^M 

VlG  511.  S»l«,  i.  t.  crp*n  pLitll,  trtaa  tb»  «oim  of  fc  Larrb.  at  tb«  CtnM  ct  1ll«nriB|,  «r  ^ 
little  kter ;  tlxi  uppar  »lde  Hwo,  witb  itM  |«lr  of  lukcd  orulca. 

PIG.  S12  ElniLkr  ik-w  of  %  Ittttii  tcAle,  «bcB  (lis  i*-«tla  uni  partlf  grown,  6'IS.  A  iMlaV  * 
•rale,  one  Of  the  Keda  Id  IU  place,  the  othM  fallen  (n(tqc#<l  In  ■(«>).  Gli.  A  gerfdrtwlMP"*  * 
vlth  LU  vJuf . 

Fin   bib-    BnncUvt  i^f  the  Amerlan  Artnr-Vlte,  eotuitibnblx  larga  ttuin  la  nttors, ii^^' 
nlmted  bfiU  pijrtttkt«  Onwisra.  <uu!ti  tnuulatltig  of  n  ti»i;la  wuIb  (Ma  vpefi  pi^lit.'-  liv«tt"* 
Ibnolng  a  nnall  cone.    Cl(i.  Onv  of  tlio  Kolei  or  p1«lil*  Mmorvd  uul  uiem  eiiUr](«d,  tba  iatii'^^ 
Bipoocd  to  rl^tr^  ilur«iii|{  k  tnir  «f  tuiked  srulH  m  Id  Imm 
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diOrt,  'bilinfTi,  and  Porrounded  by  a  few  Bmall  bnieLs.  Ad  the  oviiled 
Kit  l*«?rc  naked  and  exposed  to  the  direct  oontsct  of  ilie  poUefij  and 
im  s-et-ds  are  not  enclosed  in  anything  an-swering  to  a  p«xl,  these 
bive  iijceived  llie  name  of  Gyuxospkiwiols  Plants,  that  Li,  pLmta 
wilk  naked  seeds. 


Sect.  Vm.     The  Ovule, 

561-  Otcxt:9  (420,  543)  are  Ixylies  bomeby  the  pistil,  which,  on 
being  fertilized  and  having  an  «>mh!7o  deFelojKid  in  thorn,  bctome 
Bwtls.  To  iht-ir  fbi-mntjun,  ft'Hilization,  and  protociion  all  the  oilier 
|wrt»  of  the  blo'i^oin  ai-e  Bub^crvient.  Thrj  \iiry  greiitly  in  num- 
bw,  from  one  (iolitayy)  in  each  carjjtd  op  cell  to  a  nmUilndt\  \Mieii 
few  iitid  unifbnn  in  number,  they  are  eaid  to  be  dejiniie  ;  when  too 
ouiiieixm:4  to  be  reatlily  counted,  indejinite, 

•jG2.  A-i  to  eitimlion  mid  dii-ec-tion,  they  fti-e  erect  when  lliey  ai-ie* 
fttffii  ilie  rciy  bottom  of  the  cell  (Fig,  518)  ;  ascending,  when  fixed 
*l»Te  ics  b»^o  ftiid  rising  obliquely 
«|ward»  (Fig.  517);  AonroH/s^ 
when  they  projoet  from  the  side  of 
lufiw-'ll,  witlifKit  turning  either  up- 
'"nis  or  dowTiwfirds  (Fig.  342)  ; 
P**^^ttf&ttM,  when  tlioy  hflng  or  turn 

*^I''IU<:-Iy  doM-nwards  (Fig,  387) ;  ■"  "•  "* 

^w  at£.tpenf{cd  tvhen  bunging  perpendicularly  from  the  very  summit 
of  the  cell  (Fig.  519).     These  terms  apply  to  the  seed  aa  well  as  to 

^G3_  An  o\v\g  is  At  fii-^t  a  minute  projection  of  the  plaoonta  (Fig. 

''^^)»   of  ioft  and  homogeneous,  parenchjina;  but  it  soon  acquii-es  a 

muit«B  form  and  structure.  ,It  may  be  either  sessile,  or  rai?ied  on  a 

*'"'»>     the  FuxicuLts,  Podospcuv,  or  seed-stnlk.     The  point  of 

*''ac^»n|l,^^t^  which  in  the  seed  foi-ms  the  BCar,  is  rulled  the  Hit, CM. 

*"^-  Iteon-ivl.^  of  a  kernel  or  nucleus,  and  u.-ually  of  one  or  two 
coats*  Xlie  nrjoleu.-i  ia  the  Cs^Hcntiid  prtrt  of  the  os'gan  ;  in  it  llie 
^'''^^o  in  formed,  and  the  eoiits  become  the  inieguinents  of  the 
■®®'**  T\w  ovule  of  the  Histleloc  coni^ists  of  a  naked  nucleus  only, 
»a«re    uetng  no  integument.     The  o^'iile  of  the  Waluut  has  only  one 

'  •■•-     Owy  of  •  Bultereop,  dtvh]«d  )eti^h*iM,  todlxpliiy  lt»  »K«i[llnBomli>.    61B- 
^i'Kk'vtieal,  n^llb  in  eractovota.    $19.  Same  oT  Auemoiie,  ritli  a.  aunpeudeil  cnrislt. 
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CMt :  tlii^  Appenrs  as  a  circular  ring  around  the  bn'^o  of  ihf  fonninl 
whtdi  gnwliialJy  bet'omo-s  cup-sUiiped,  and  iil  lenjfth  wvr^ 

it  fikA  *  MC)  reniHtiiing  open,    Uowevfr,  &i   ihe   ^timtuiL     Tlii^ 
^  M  orifice  is  calli-d  the  FoRA«E?«-t 

or  Micro rvLE.  In  in  tb«s 
greater  nuinljcT  of  can'?,  ^ 
second  cnveloiw"  i^  formed  out- 
side of  the  first,  beginning  w» 
the  same  way,  itiongh  alwif^ 
later  than  the  inner  one,  wliicl*^ 
however,  it  evi'ntually  over*— 
takes  and  eiic!o<<«.  Mifel 
niuned  the  extfrior  I'oal  of  tb^ 
OVui*i  tlie  I'lilMlNE,  aiid  ilcn*^ 

JlHor  the  Seciwiuxk,  —  names  which  are  atl^ndtKl  wilh  tlw  df'C— 
tioji  thnt  tliG  sefinidine  or  inner  coat  ia  actually  older  than  iJ^ 
{kritnitto  or  exterior  coal.     Both  sacs  are  open  al  tlic  a|iex,  and  ti«* 
»uiiimit  of  the  nmrleua  points  directly  towards  the  oiif  rtures.    Il** 
orifii'O  or  foramen  of  the  primine  or  exterior  iiiteguniciJt  u  ciiH*^ 
the  KxosTOUE  (or  outer  oriiice)  ;  that  of  the  interior  or  8ecimdi»**-'' 
ihe  Endostouk   (or  inner  orifice).     The  coats  of  the*  ovule  **•" 
j|kB  nucleus  are  distinct  and  unconnefteJ,  except  at  I  lie  h;»'-c,or  po*" 
iC  ftltftdiment  to  the  funiculus,  where  tlicy  arc  a]l  conHuent:  t'** 
fcitil  of  union  receives  the  name  of  the  CniXAZA  (Fig.  52 1,  *» 
"nirou^K  the   funienhis  and  chaltiza  the  ovule  derivea  ita  noiiris^ 
l««"Ut  from   (he  phu-enta ;  through  the  opening  at  the   smnniit,  t**^ 
uueleuii  receives  the  tubular  prolongation  of  the  poHen,  which  inctC 
iht*  tVtnntion  of  the  embryo, 

5(55.  Ovules  occur  under  four  principal  forms,  viz.  the  orth 
fmut  or  straight,  the  camptfhtropoits  or  curved,  I  he  ampAitropout  ^^ 
hnU-luviM-tcfl,  and  tlve  anatropotts  or  itiverted.     The  sintplest,  *■ 
tU*iugh  ihri  least  common  of  the^e,  is 

dt3G.  The  Orthotropum  Omle,  aUo  termed  atrepota  (viz.  not  tume<t 
It  U  the  iufm  xvhirli  this  organ  assumes  in  the  Buckwheat  fami'^J 
tl*'ij(.  SIH),  and  wveral  others,  and  is  tikcMi^o  shown  in  Fig.  5? 
ilS^  and  It  longitudinal  eection  of  it  in  Fig.  521.     Hero  no  change : 


riO.  ASP.  An  ortliACrO^QB  otuls  fiSl.  L(inf1t(uUnalMetfaRi<if  Uw  I 
Mt  liM  i^luiliic  f  A,  tliB  Bocundinfl  \  r,  £^  naclwuji  j  ^^  Ibfl  nffiiliM  6>2St  An  ftttjiblli 
Vtota  WIS-  TltrfeKiutrop(>u«»TBle*,irlth  lonft  funlhtiU,  nttiu-heJ  tOkportlouDritwplietB  ^ 
Itl  Of  ft  U]B  fiuue,u>eni  bi^Jlily  miviufled,  eKlUblUcy;  il*  ceUuiu  ftruntun,  G25.  A  wni^' 
imnSm. 


THE 


the  directi<m  of  p^rtn  OMurs  during  growtli  j  but  the  hastb  or  cliitlaxji 
(Fig,  526,  c)  is  inmnfeslly  the  point  of  attat-hmpnt,  t!ie  orifii-e  (/) 
is  al  the  oppOi«ite  end,  and  tht;  ovulti  is  straight  and  s^ninaetrkol. 


5&7.  The  Campylotropous  Ovule  (Fig.  525,  527)  is  one  which  grows 
UUe«|U(iIlY,  anti  consequently  rurves  ui>on  itself,  fo  a*  to  bring  the 
»pex  round  to  tin-  vicinity  of  the  bit.*e,  ihe  dinUizii  (c)  imd  tlio  orifice 
(/)  being  ftt  Ifdgth  brought  nearly  into  con  tact  at  the  point  of  at- 
tachincnl,  Camj)}  lotrojvous  or  curved  ovules  ai'e  foiiiK]  In  the  Mig- 
nonette, in  all  Cruciferous  and  Ciuyophyllaeeous  plants,  and  in  many 
Jtlifrs.  ' 

SHB.  The  Analropous  Ovntc  (Fij^.  517,  519,523,524,529)  w  far 

'«e  most  cotiimc*!!  fiuiin-     It  h  Ir'sI   describe?!!  by  likening  it  lo  an 

f^lljotrofiouii  ovule  which  as  it  grew  luid  inverted  itself  on  its  funicu- 

*^'  or  *U[ipnrt,  i-o  that,  ivliile  the  body  i-emaiiw  ptmight,  its  nrifiee  or 

!*;*X  ij  bn>uf:ht  down  tt)  ihu  fiiniciilys  and  points  to  tlie   [dacenta, 

^^'''iie  the  cliiilaxa  ofL-tjjjies  the  appuiTrtt  or  geonietrieid  npex,  E.  c.  the 

™fiMuit  6r  point  direttly  oppo:<ile  the  [dnce  of  attachment.     The 

*'*Wc,  iiiH^v  jnvtriifd  on  its  supjxirl,  eohcn*^  witlj  it  fof  its 

**W«i    length,  and  aet-oniingly  has  a  ri Jf;e  or  cord,  more 

'^r  itis^  ttiiinilest,  sdong  one  side  (Fig.  yif),  r),  conrnx-t- 

'"*  time  Ai7«w(,  or  jdiice  of  tiitachmcnt,  and  where  the 

^'f|  t«*.-[ianiles  fmm  its  iii.«;f.>rtion  (/t),  with  the  chalaza  {c), 

""     «?ord  or  ridge,  whieh  nmrpholotiieally  is  merely  a 

«»min,jj,(JQ^  of  tlie  Btalk  or  eiipf*ort  of  the  ovule  adlic-        /A 

"*    *«3  its  fnt'c  on  one  fide,  or  iiu'or(ioi'iited  with  it,  u     \^m 

cailccl    the  RtiAiniK.     It  is  a  distinguishing  mark  of  an      \^ 

^'•iftttxipous    ovub;,   which    is    also    recogni stable    by   it:*     »» 

^"'"S   stnitghi  and  by  having  the  orifice  close  to  the  point  of  altach- 

"itilt.      *Y\v&  rhajihe  it^self  ii  ofU'ti  i?o  ini-oqforated  wi(h  the  coat  of 


^  ■    GSR  OTthotm(M>aa  ttmla  Af  BiK'IcwheAt :  f,  Jiiliim  t^ad  chkbiu  ;  /.  orlfli-s. 

-    ^27  Ci,iii|iyln(nvpnLU  ovule  <it%  Cbk-kneed  :  f,  lillum  bdiI  cbalun  \  /,  orl&M. 

"  *  >    Ci'iiS,  AinpttltrtipQUt  c>mle  of  Mtllow  ;  /.  orlOca  :  A,  IJlum  :  r,  ituplu ;  t,  rhalkza, 

'.  ™      Wr.  AnktTopttU  BYuIb  of  ■  Ykileit ;  the  porta  IflttenH]  u  In  the  Wt- 

v^v.  (^,  y^rijeal  MwOan  t>\%  ptalil  of  Magiiolla  CDi1>rell»,  from  »  jduhj  llDimr-lniil,  i 
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the  ovule  or  the  seed  as  to  be  externally  imdutii^uhaUflL  "-».  *■ 
seedd  of  Miigiiolia  offer  good  illostrationa  of  this.  The  mod^  ^ 
formation  and  tlie  internal  structure  of  anatn^mus  or  inverted  otkkI^i 
will  be  apparent  on  inspection  of  Fig.  530-5S6. 


5G9.  The  Amphilropoiu  Ovule  (Fig.  522,  528),  also  called  keUivrw^^ 
pout,  differs  from  the  anatropous  in  having  a  short  rhaphe  (F^X^^ 
528,  r),  extending  from  the  chahiza  (c)  only  about  half-way  to  fcl**^ 
oriiicc  (/).  It  id  attached  accordingly  by  the  middle  of  one  n^^^^ 
and  lias  the  cludiua  at  one  end  and  the  orifice  at  the  other.  It ; 
be  n;gardc'd  as  a  hulf-anatroix>us  or  lialf>inverted  ovule ;  and  all  | 
dations  occur  bctwe<;n  this  and  the  anatropous  form,  into  which 
would  pass  by  the  cohesion  of  the  side  of  the  ovule  with  the  suf 
a  Uttlu  further  down.  Amphitropous  ovules  are  gii»eral  in  the  ] 
low  and  the  Primrose  families.  As  such  an  ovule  stands  «-ith 
axis  at  riglit  angles  with  tlie  funiculus,  if  there  be  any,  it  is  ako  i 
to  be  transcfrse. 

570.  Most  of  these  terms  apply  to  seeds  as  well  aa  to  ovules; 
the  general  Htructure  of  the  seed  may  be  known  beforehand 
that  of  the  ovules.    We  are  now  prepared  to  contemplate  the 
cess  by  which  an  ovule  becomes  a  seed.  ■ 


Skct.  IX.    FeStilization  akd  FoRMATioir  or  thb 


571.  Ix  order  to  the  formation  of  the  embryo  (118),  the 
n'(iuire  to  be  feililized  by  the  pollen.     Cases  of 
i.  p.  of  tlie  formation  of  perfect  seed  without  the  agency  of 


doubtless   do  sometimes  occur,  and  have  been  noted 


no.  Ml.    A  rimllar  dde-vlew  of  tiie  orate  of  Um  iMt, »  «wk 
RlAvtl ;  Kliowing  th«  naclena  eiidreted  by  the  coats  In  fliiimllnii.  ■■  tTn  riiigi  n  rtwUmr  n 
on#  within  tha  other.    682  Thaiuna.  afgw  dayi  tetar,  nenad*aimdaii4  ba^mdsf  tB 
B33  Th*  mmr,  further  adnLoced.    584.    Tho  Bune,  noa  aftar,  -wiUi  tbt  inreniM 
cwnpWte,  and  the  outer  coat  eoretltig  the  hmer,  caeept  at  tba  ottAea.    63K.  The 
aiMintpMti  ovute    rom  a  fall-srown  flower-bud.    68S.  A  longitadiaal  aecthm  of  tka 
4bv>A>lii(  tba  rhaphe,  the  two  coatj,  aod  the  naeicoa. 
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diocoious  planls.  More  tban  luilf  a  cenhirj  ago,  Spallaiizani  found 
tUa.fc  the  pUiillale  blo.>pomi  of  Hemp  may  produce  ft-rtile  soud.  wtlh- 
out  the  concurrence  of  pollf!n  j  and  i-ecently  Xsudin  and  Dec4.ii=ne 
l»a"we  confirmed  the  fart  by  experiraetit,  and  from  seedii  jiroduc^d 
wittiont  ftrtiUzation  have  raised  a  seooiiJ  gcneralion  of  plants,  the 
pistilljite  individ«til3  of  which,  kept  from  all  access  of  pollen,  have 
tlieinaekci  rti>cncd  seeds  with  peHet't  embrj'OTi.*  Two  or  tliree 
dioecious  Euphorbiaceous  plants  are  known  to  prmlufe  gixjtd  seed 
undor  the  £.amc  circumstances,  and  Nandin  has  shown  it  frrdy  to 
occur  in  Bryony.  Still  these  are  very  exeeptional  case,*,  and  are  all 
couilnud,  ;?o  far  as  knowTi,  to  dioicionfl  plants.  Ordinarily  llie  actiess 
«>f  pollen  of  the  spetiea  to  the  oviiki  Ls  necessary  to  tlie  production 
of  tlic  emhi-j-o, 

572.  The  Aeeess  of  Ihe  Pollen  to  the  pistil  h  st-eurnd  in  a  great 
rariety  of  ways  and  adapiurions.     In  hermaphnxlite  hlosiMms  the 
relative  length  and  position  of  the  stamen.^  nnd  stifriTias  are  com- 
monly   so    adjusted    that    the    pollun  may    fall  diiti-tly    upon  the 
fitigiDfi,  the  anlhors  tH.>mg  usually  hfglier  tluui  the  stigmas  when 
the   flower  is  upright,  and  shorter  when  it  is  noddinj^.     Sometimes 
poUon  \%  projected  upon  the  stigma  by  transient  and  often  sudden 
''*'>^'ejiienti,  either  mechanical,  as  in  Kalmia,  or  ^ponlaneoun  and 
^'aI,  fls  in  the  Barberry  (to  be  mentioned  in  another  place).     Soiue- 
**niQs  fertilization  take^  place  in  tlie  bud,  where  the  parts  are  in 
**Pp<>.-=ittion,  or  the  anthers  are  kept  in  contact  with  or  proximity  to 
**'«'  stigma,  aj  in  papilionnccKius  flowera  by  the  enclosing  keel-petals^ 
^''d  in  the  Fumitory  family  by  a  close-fitting  little  sac  foniied  of  the 
'*'*'ted  spoon-shaped  tip*  of  the  two  inner  petals  oontini'ng  the  an- 
t"*rs    iq  tjjg  stigma.     Very  often  the  pollen  M  conveyed  from  the 
"*^r3  to  tlie  stigma  by  insect  searching  for  honey  or  nectar  j  and 
lli«-re  are  miuiy  epedea  in  which  fertiliration  eeems  ab^solutely  to 
•*6l»onj  iijKjn  tite  agency  of  in.sect3 ;  such,  for  instance,  aa  tho?o  of 
'^'^  toloch  ia,  A«':lepias  or  Milkweed,  and  many  plmits  of  the  Orchb 
^^'^'y.    In  difficioua  and  many  monoecious  planlj*,  with  widely  sep- 
■«*tod  blossom'*,  fertilizHtion  is  mainly  dejiendent  upon  insect*i,  pass- 
8   from  flower  to  flower,  and  ujKin  winds  and  currents.     And  the 
^*i^n«e  quantity  of  pollen  which  many  such  plants  produce  com- 
l^"«H»ie3  for  the  greater  di.-*taiife  of  the  passage,  and  greatly  dimin- 
***^**a  the  chance  of  failure.     The  air  of  a  Pine  forest  in  flowering- 


*  Q>«Mte(  Eeftdiu,  Vol.  4S,  ISSe,  and  Hooker's  Jowma/  o/Bolanj/,  185T,  p.  53. 
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rime  li  almost  loaded  with  poDen.  eooie  of  vfaidi  u  <Aen  wafted  \ij 
the  •Kutis  for  manr  mile;?. 

573.  Tlie  pollen  of  Finer  and  o:faer  Gjinnospcnnaas  plantt  filb 
directlv  ujion  the  naked  and  exposed  ovules  (oGO).  On  all  othen^ 
the  onile?,  bein;  »ec]ude<l  in  a  closed  OTarr.  can  be  fertilized  odf 
throagh  the  stigma.  In  ihefe,  aceotdinglr,  we  ha-re  fiivt  to  OS- 
eider. 

574.  Thr  Irtiol  of  fglkl  M  the  Stiau.  The  loo^i  papilfa^ar 
often  the  short  projecting  hairs  of  the  stigma,  and  the  moist  mitKt, 
serve  to  retain  the  grains  of  pollen  on  the  stigma  when  they  ka*B 
once  reached  it.  Alnorbing  some  of  this  moi^tore,  and  nounM 
by  it,  the  grains  of  pollen  which  are  fiivorablT  dtuated  kwo  lepk 
to  grow,  or.  as  we  may  say.  to  germinate.  The  thin  inner  ■Oh 
brane  (5.14)  extends,  breaks  through  the  thidier,  but  weak  or  tarittk^ 
outer  coat  at  some  point  (or  rarely  at  two  or  three  places),  mi  ■ 
lengthens  into  a  delicate  tube,  filled  with  the  liquid  and  moleedv 
matter  that  the  grain  contains.  Tliis  tube  (  Fig.  537  —  540),  renU' 
ing  closed  nt  the  extremity,  penetrates  tlie  loof«  tissue  of  the  sdga%  ' 
and  is  prolonged  downwards  into  the  style,  gliding  along  the  inti^ 
spaces  between  the  very  loo^Iy  disposed  cells  of  the  moist  eonM* 
ing  tissue  (541),  which  extends  from  the  stigma  to  the  cavity  of  thi 

ovary,  and  at  length  reaches  the  plauUtij 
or  5ome  other  part  of  tlie  lining  of  A*' 
ovary,  and  its  extremity  appears  in  lb 
celL  This  prokmgation  into  a  tube,  oft* 
many  hundred  times  the  diameter  of  tk 
pollen-grain, is  a  true  growth,after  thentt* 
ncr  of  elongating  cells  (37  -  97),  nourished 
by  the  organizable  moisture  of  the  a^ 
which  it  imbibes  in  its  course.  Nowtt* 
orifice  of  the  ovules,  or  a  projectioa  cf 
the  nucleus  beyond  the  orifice,  is  at  dJi 
time  brought  into  contact  with,  or  dot* 
proximity  to,  that  portion  of  the  walls  of  the  ovaiy  from  whicb  At 
poUen-tubcs  project ;  and  a  pollen-tube  thus  enters  the  orifice  (f 
each  ovule,  and  reaches  the  nucleus,  in  which  the  nascent  eaibtjo 

TJQ.  637.  A  poUra-gnln  of  Dstan  Btnmonlam,  emlttfaiK  Ita  tab*.  6SS.  PoUcfrffdi' 
•  CoBTolTulaf ,  with  ita  tabe.  689.  Other  po»«l-gnlIl4^  with  their  tdbm,  Imb  ftn»|i]r  ■*' 
Billed.  640.  A  po11en.trraln  of  the  Krcnln);  Primmra.  refXIng  on  a  portfon  ot  Um  itigBM.Ii'' 
which  th«  tub*  emitted  from  on*  of  Uw  ^ag^e»  ptmttxmfm ;  th*  upp«iito  uigla  alM  mMM* 
poltan-tob*. 
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subsequently  appears.  ,  In  Gymnospermous  plnnts  (560,  573),  tlie 
jwliuu-jp-ains  grow  at  the  orifice  of  tilt  irakcd  ovule,  and  immeflmtely 
penetmtc  ha  niicleug,  just  as  they  do  the  stigma  in  ordinary  ijlaiit:?. 

675.  Ponuti-tuhcs  may  be  readily  inspected  under  the  tnici-osropc 
in  many  plants  i  in  none  more  rtsadiiy  than  id  the  Astslepi^,  or 
Milkweed,  one  of  (he  plttnlJi  in  which  this  subject  wim  t^o  adiiiimbly 
investigjilcd  liy  5Ir.  lirown.  In  ibut  famjlj,  tin-  polten-gratns  of 
eAch  cell  of  the  anther  (Fig.  641)  cohei-e  in  a  mass;  and  these 
pollen-mifcisei^  dislodged  from  tlieir  telU  (Fig,  54 "2,  543),  usually  by 
tiie  Rgeiicy  of  injects,  and  brought  into  proximity  with  the  base  of 
the  Bligma,  protnidc  their  tube*  in  gr^at  abundant'c.  They  may  be 
seen  to  penctfjite  the  base  of  the  pti^a,  as  in  Kig.  544,  and  ?epn- 
i*aile  gTJxius  with  their  lubes  may  be  detached  from  ttie  mass  (I'ig. 
546,  547) ;  but  to  (race  their  course  down  the  style  {m  in  Fig.  545), 
and  tu  lliL-ir  final  destination,  requires  much  ^ki]l  in  manipulation 
and  ihe  bf^l  nnsms  of  research. 

576,  The  foi'ination  of  the  pollen-tube  commences,  in  some  caaes 
.ilm&5l  imnieiljalcly  j,,  ^^  ^j  ht 

opon  the  apjdi ca- 
tion of  tlie  pollen 
to  the  Rtigma ;  in 
others  it  is  not  fH7r- 
cepiible  unril  aflcr 
the  lapse  of  from  ten 
to  thirty-six  hours 
or  more,  Tlio  rnte 
of  the  growth  of  the 
pollen-tubo  down 
Ihe  style  is  ralso 
very  vorions  in  dif- 
fcitnt   plajifs.      In  ***  su         Ml 

Mune  Fpt'fit'.«,  a  %veek  or  more  elapses  before  tfify  have  passed 
through  a  tfyle  even  of  a  few  lines  in  len<jih.     In  others,  a  few 


FtO  6*1.  A  batk  rlfiT  nr  n  itiurn-n  t>f  the  Mmmoo  Mi1kir«rf  (Aiclapimt),  Um  •ppta4a(« 
ruln*«y.  M2.  A  rtauM'a  nioro  tnanbiHtsd,  with  tba  two  ikj! le u-tiiuaei  rolii>i1ng  bj'  tlttlr  <aM<^ 
itidtt^tMb  CO  a  glnnil  froin  (h«  JtuinuiLt  f>T  (ha  utignuUc  tiody,  to  which  ■  pollcu.iiuM  flora  «a 
kdjMcat  uiClier  l«  iiItth(]>-  adhcRCC  643.  A  pilr  of  drUcbed  poUan-muBei  (cult  trom  a  dlF- 
tertbt  kbOwt)  nuFp^ndifd  by  thctr  cauJlclea  from  the  jjImuJ.  6M.  Soota  of  U»  ijclku-Dius™, 
with  thrlt  tuhci  ppnprmMn^  (he  Htlgtnb  (nner  Erairti  j.  64r>  A  Mclion  throd^fh  Ihn  large  •(){[• 
Dimltc  body  md  m.  pun  of  ibt  lumniU  cf  oam  of  the  ii(<rlen,  showtsif  tlte  « oiim  cvf  Uid  |toll«o- 
tulint.  S40,  &t7  I'nllioi-frnijiiii  with  (hi>i7  tubcK,  btfrbly  lUBgTilfled  {Th»>  stTuetur*  oC  th«*" 
flct^tiu  Oovrcn  wtli  \)e  uure  foil;  ripWuLti  umScT  tti«  order  AHltpmititetm.) 
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iijir-  fu:Tj>e  for  :lK-;r  jia— ar»  throogli  erea  the  longest  ftjle^oi 
i^  :ij->*  of  CVi  ■L-.'.-^i.  MlnibUij-  or  Four-o'dodk,  and  Cereiugnrf- 
rl^rj-.  .\:>.-r  :Le  j<«JleD-<ulitrr  bare  peoeirated  tbe  ftignn,  tbe  bttV 
'I.-l'-i  nji.  a;.d  it?  i>.-ue  begins  to  nitbt-r  or  die  avay,  as  ISkewiii 
•\-jri  iiiv  ln»".v  <•:'  :be  fiollt-n-graai,  it«  wbole  con:«.ii:5  bring  tnW" 
tVmed  to  lU-  y<  Jea-:ube,  the  lower  port  of  irluch  may  stiB  be  ml 

,'•77.  I»-.-:firf.'  :;ie  jwiI;*-n-Tube  has  reached  the  ovule,  or  moR MM' 
TKi-.y  e\  ri  VYon?  jlie  |<i';<<rn  is  applied  to  the  f:igina,acaTi7l^ 
j'j.-^  in  lilt  inii-Hor  of  the  nu^^leus  of  the  ovule,  near  its  ifO* 
T.:U  j'n.»'';<b!y  rf-ult«  from  the  'ix-vial  growth  of  a  particular  edt 
wlii-.-h  r.-\-iiit:.il«  into  a  bln-lk-r  or  clo^  sac,  at  length  caaaaaJij^ 
c-Ji-yiii!?  !i  C'.rtj-ideraMe  par:  of  tbe  nuek'i»,  —  fomeiimes  mnuilg 
1^:: -Iij<^.-d  in  its  li>'>ue  towanis  its  fuznmit  w  onAce,  sometiiDa  ^ 
pi:i  -iiig  tlie  ii]<rit-r  part  of  the  iicclens  entirely,  or  even  projediv^ 
tLriMigh  the  inii-ropy]e.  This  is  the  saeofthe  amniot  of  Mr.  Biot^. 
the  tmbryt>-*tK  (sac  embryonatrc)  of  the  French  botanists.  In  (kit 
CT ;  the  f  mbryo  is  formed. 

578.  Oii^n  of  Uk  Embryo.  From  tlie  latter  part  of  tbe  seia- 
teenih  century,  when  the  relative  functioas  of  the  stamens  andlk. 
pi-'riU,  and  something  of  the  structure  of  the  ovule,  were  itaat 
strated  by  Malpighi,  Grew,  &c^  until  about  the  year  1837,  it  M' 
almo-it  universally  ^up|)osed  that  tlie  embn'o  was  a  product  of  tk> 
ovulo,  in  •iomc  way  incited  or  fertilized  by  the  pollen.  One  writBi 
viz.  Snmur-1  Morland,  had  indeed  propounded  the  cftide  hjrpothoi^ 
that  a  pfdlcn-grain  itself,  descending  bodily  througli  the  style,  W» 
received  into  the  orifice  of  the  ovule,  and  became  the  embiya  lb 
absurdity  of  thiit  view  was  soon  made  evident.  But  how  the  ptlB 
acted  was  wholly  unknoi^n  until  Amici,  in  1823,  dli^covercd  polite 
tubes,  penetrating  the  stigma,  and  Brongniart,  Brovi'n,  Amici  laaA 
and  Schleiden,  within  the  en^fuing  twelve  or  fourteen  year^krf 
demonstrated  their  univeK>ality,  and  traced  these  slender  tubes  iill 
the  ovary,  and  even  to  the  nucleus  of  the  o^nilc.  Then  commeBoei* 
spirited  controversy,  which  has  only  just  now  been  brought  toado!(> 
For  Professor  Schlciden,  in  the  year  1 837,  advanced  the  view  tbat  A> 
extremity  of  the  tube  of  the  pollen,  entering  the  nucleus  of  the  ovuh 
there  developed  into  the  embrjo,  —  thus  anew  deriving  the  ernhj* 
or  new  plant  sulwitantially  from  the  pollen  instead  of  tlic  Of^ 
^"^H  yiew  has  recently  b(%n  abandoned  l^  its  indefatigable  laAf 
Km  most  able  supporter,  Schackt,  having  been  tfaoroug^j  S^ 
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proved  in  all  pQm'.i  by  a  series  of  elrtborate  invewtigatlons  mnde  by 
Mlrix.'!,  Amid,  Giniuil,  JIolil,  IIofmi'i.UT,  I'tiger,  Tulasne,  Ilcnfrej', 
Uk]  Baillkoier,  So  iJiat  —  i«b;sJii';  by  the  wlioJe  hUtory  of  ttiis  long 
dBCtti^jitJii,  Slid  merely  append mg  some  refer»?npes  to  (he  more  ira^ 
[jortasit  jmblicalions  o]Km  the  subjcL't  *  —  we  nctul  only  stale  here, 
m  the  iiw^t  general  temi^,  the  priflcipaJ  facts  whii-h  are  now  held 
tOi  be  e«tiiblbh<fd,  vii.:  — 

679,  The  poltcn-tube  tpiininates  on  the  outt*r  surface  of  tl» 
wnbi^'o-^ip,  or  soinetiiiierJ,  perhnps,  foires  it*  wny  info  it-  Ordina- 
rily ite  extivmity  biroraes  firmly  ndlicrcnt  to  the  surface  of  the 
emljryfrriK-^  and  U  Rp|H'nre  to  i"<'jTiHin  clch'ecl,  ITi'tifroy,  indeed,  ts 
1«1  lo  ¥up|iO!se  tliiit  the  nieinhriiny  of  thH  poUen-tulMe  tiiid  that  of  llie 
en'bryo-Bjic:  art;  absorbf  d  at  the  point  of  contact,  and  that  the  former 
thus  di'-cliurgea  it5  contf;n(s  into  the  onviiy  of  the  hitter ;  but  this  is 
merely  an  iiiiprovfd  inli'rt'nce,  suggested  by  the  suialo^iy  of  what  b 
BOW  known  of  the  process  of  fecundation  in  Crj'ptogamoua  plants. 
Atpr<.>«eiit  it  appears  mo^t  probable  that  (he  contt'nta  of  the  pollen' 
tuk  aw  draivn  ui(o  the  einbryo-!=ac  by  eiidosmo?!;^.  However  this 
Dwy  be,  shortly  ufter  reaching  the  emhrjo-sae  the  i>ol]en-tubc  be- 
ooraw  empty,  and  decay.i  or  ivithcrs  away.  Jlfianwhile  the  body 
whicli  by  its  dBvelopincut  id  to  give  rise,  (o  the  embryo  appears  in 
tte  embryo-«Bjc  independent  of  the  poUcn-iuhe,  According  to  most 
fafesligatopj)  it  generally  appciiri  before  the  i>ollR[i-tuhe  ha^  entered 

l<»Tile.     (The  high  authority  of  Tula^ne,  however,  is  thus  far 


lilfiilL'n  firat  puhlishcd  his  f>vnioafl  theory  in  Wiegmonn'a  Arrhiv,  1837, 
I  Ada  Aona  Acttd.  Ntti,  Cur.,  Vol.  19,  It  was  cxti'mJcrt  ami  dofcodod  in 
'temaiic  work*.  —  iind  espednllyby  Schatlu  in  JVoiut.  \i:thfrlanth  Insti- 
>)S3o,  in  Bat.  Zeilvty,  1B55  {trunsL.  in  Aiut.  Sci.  yitl.  of  itiivt  ytiar},  in  ]iij 
""^5*  AnaL  4'  P^y*>,  in  his  work  on  the  mifroscope,  of  wliich  an  Enpliah 
tWMlatKin  Sy  Dr.  Curre}*  was  putjiiflied  in  1855,  nnd  in  the  RcffcnshcTj 
^^.  IS55  {Ann.  Sin.  Kai.  18SS).  8ce  ftlso  Dfccko  in  Dot.  Zeintag,  1B55 
{Am,  &(.  jW  ,  I.  c).  On  the  oilier  side  of  (he  qncsiioti  the  most  important  of 
"•*  ttoeni  jnjtjikiitions.  Bine*  the  ftjiiK'timnfC  of  Molil's  Prinriplrti  of  the  Anaiomif 
^"^  Ptijf^ilaij^  ttf' t/m  Va/(tultle  CtJl,  in  llio  Kngli^h  tninslutioii  (1352),  and  tha 
■''W'ftWt  in  tiic  Micrcjidfifuc  Dirlionniif  by  Jlonfrey,  iins :  Hofmetstor,  i:i 
•'^t  Miij,  IB^i,  and  Mohl,  in  Dot.  JSerliruj,  Jaw,  1S55  (both  n-prmJucwl  in 
jig-  &i'.  Xnt.,  ser.  4.  Vol.  3,  1855);  Tulnsne,  in  Ann.  S''i.  Nat.,  wr.  4,  Vol.  4, 
^Kb»inj  the  itimpkment  of  ]ii!<i  great  meniolr  piihlieihcd  in  the  samo  jonnui 
'^'i  Vat,  12,  1840}  ;  Rtidlkofcr,  Die  Dffrnrhiitnr/  ihr  Plmntris^imifn,  Leipsic, 
.™*;  Ih:nfn:y,  Ihtirfopmcut  of  thi  Oiiiieof  HanUdum  ttihmn,  {ic-,  ia  ^'raaii.  lAnn, 
l^'ftl  22,  parti,  1856, 
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opposed  to  tbe  pre-exif^tencc.)  It  k  a  smalt  laa^s,  or  globule  of  pto 
tfljrWmic  roaUer,  either  loa>e  in  ilte  caTiiy  of  the  enibr^o-^ac  iwtt 
Uie  pbce  to  ti-Licli  th&  pollun-mbe  is  iii>i)liii!(l  externally,  or  eUeid> 
Ikcrent  to  the  interior  eurfafc  of  the  wall  of  tho  enibryo-sac  m  this 
immediate  vit-iniiyf  or  sometimea  sepornted  (rQm  tiui  embryo-sac 
An  inter[io--'ed  gkibtik',  or  by  u  pair  of  surli  glnbul*'?*  Tfii^  hodr,  ih 
mdinK^nt  of  the  future  embr)ro^  has  bcL'n  lenoed  the  miirypnott 

germtntd  vesitle.  This  is  not  y*l  * ' 
cell ;  for  it  hoA  no  covering  or  wiH 
of  cvllulo'sc.  Bui  it  soon  beoooe^ 
one  v'hen  a  pollen-lube  rcAclies  lli9 
embn-o-?ae,  tlje  fiot  known  »w«brf^ 
fertiJizatioQ  beiug  thfit  a  ooat  of  ( 
lulo^^e  i^  depoiiief!  upon  its  tw 
This  iiewly-fornn-d  cell  piowi 
cell-mutt  Sprii-a I  ion  (33),  ^itht^r 
ducing  a  tna^  of  c<?ltA,  as  shown  '■ 
Fig.  I0-14j0r  el=«  in  tlidir^t; 
deict-lopiiig  into  an  eloii;;.)l(.'d  dUot 
a  thread-shapt-d  ehiiiti  of  irlls  (Jlft-, 
mspt-nsor),  the  lower  cell  of  xtlin 
divides  in  nil  din^iloiiri,  furminfl 
tna--!^  which  as  it  grows  sliti^'4  io 
into  the  embryo  (Fig.  540 '-i^ 
The  nulicle  or  rooi-t-iid  of  ihe  elj 
hrj'o  is  nlivayi  lluit  by  wliicU  it  I 
attncht'd  to  the  ^us]>en:<or  («M 
ordidiirily  ^oon  di>^fiji[)i':i>-^)  or  to  I 
guminit  of  llio  emhryo-suc,  the 
ledom  oci,'M]ipng  the  0]>iMi-*Ue 
tremity*  The  rnd»*'le  nccondli^ 
is  alwtiys  dirt'cled  lo  thi"  orific*! 
miLToiiyle  of  the  ovulr  and  seed.  > 
580,  Through  tlie  fertilization  of  ii*  many  gtirtuitml  Vf.<uclei,l 
or  more  embryos  are  frotjiKnilly  found  in  the  s-mie  si-ed,  in  rfw 
OrangOj  the  Ouion,  and  many  other  pltuits-    Tliere  are  gtsnerJiy 


■i;ii,f.||  lilt' 

,1  '  •'  !■  !■■*» 


fVi.  MB.  MsgiiiAfd  piitll  of  Buckwhnti  tht  omiy  tuii]  cmils  dtflded  tcDgtbviMr  ^ 
fotlea  on  tha  ittgaiM,  oa*  gnln  dIjstlnoUy  ihowing  Its  luW.  wMdU  tia»  i«-nrtr»l<rl  «»  •T''' 
nap^caiwd  Id  tll*  rsvllj  of  tho  fiVsrj,  cntiL*nfd  tiit  mouth  of  Ihs  Mthotirij^oiiu  ovub  {tjfi^ 
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two  pmbryos  in  the  srcil  of  ihe  Mlslleto«  ;  and  tltere  is  usually  a 

plunilitjr  of  embrjoo  in   Pines  and  ottier  Gymnosiiermous  plants 

(5C0),  thougb  all  but  otic      in         sm  m  ua         ■^i 

are  moi'«  commoTily  alvor- 

tive  or  rudimentary.   Thcve 

are  other  striking  peouliar- 

ities  m  the   feciindalJon  of 

Piiiej*j  &c.f  which,  however, 

cannot  be  readily  explained  t«-ithout 

eniering    inlo  more    detail    than   is 

here  adnsabJe.*    In  Phn?s  and  their 

allies,  moreover,  the  embryo  is  not 

developed  unlii  K  long  lime  afior  the 

appliejfitirm   of  the   poilen,  and   the 

filling  of  the    embryo-sac  vnth   the  '\ 

cellular  tissue  which  fonaj  the  basis  of  the  albumen  of  the  6ml\ 

$H  us  M  m;  (he   ii-uit    and    seed   of 

Art  rt  jet     A  '™^   Pines,  aa    is   well 

l\  Jl  H  #-v     [^^£¥"^^5-!^       known,  not  maturing  un- 

[  fl         1/  ifi^JS    i  ^i        ^Ct        ''^  *''*   y^^^  tti'n^r   that 


in  which  the   blossoms 
appear. 
680'.  The  further  development  and  th©  fltrui-lure  of  tlie  embryo 

And  the  seed  must  be  coD:udered  after  tlis  Fruit,  of  which  it  comti- 

tule«  a  part. 


♦  Bee  Hofioeisiter,  Untfrsurhtisf/fn,  &c. ;  Rcsearchos  inio  the  FtrtiU/Jttion,  inc. 
of  the  1iiglii>r  Cn-ptognmlit  und  Uic  CunJft.TJB  (Lcijifiic,  I8S1J,  with  Seven  plates 
devoted  lo  the  embiyology  of  Conifcm,  '  i 

FIG.  £49  Dlji^nm  of  tbf>  SulpoiiMir  ttid  r(innh]([  cmtrrTli  at  1t»  «]itt«mlty.  ^.  Th»  mniii, 
iiltb  the  pmbryo  a.  lltUa  more  drvrlupvU  651.  The  ■aiii«, mtm  dtrTalD|vfl  tUW^  tUe  coc^li-ilni't 
fitjatly  IndlciiUd  kt  the  lover  end,  5G3.  £uM,  wltli  tb«  tudploiteDlj'IcdODt  nunv  manttot. 
C&3.  The  oubrrD  tin/ly  cOint>Iel«l. 

Fia  SM  -  fiSe  Fonnlnc  cmbrj-o  from  ■  luUf^xfown  wed  Di  BlKkwIiait,  Is  UuM  «taCEA 
UTi  fiuu,  irlUi  ttw  Cdtjrloitintf  fuJ^jr  d«TelDped, 
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CHAPTER     X. 


OF  THE  PBUTT, 


8SCT.  I.      Its  S-mtlCTCRE,  TltASSFOttSIATlONS,  AND  Dr.HlSCCfCl 

681.  The  fertilized  ovarj,  increaaed  in  size,  and  usually  uniw' 
going  Bome  change  to  texture  and  form,  becomes 

582.  The  Pfricarp,  or  Se-ed-Vewet.  The  pericarp  and  the  ^^  'i 
containa  logetlier  eonpitltule  the  Frcit  ;  a  Un'm  which  hasanwiff 
extensive  i^ignification  in  botanical  than  in  ordinary  langiiwge-,  brinj 
applied  to  all  mature  pistiL*,  of  whatever  form,  size,  or  texture.   To 

the  fruit  likewise  belongs  whatever  organs  may  be  adnale  to  Uie 

pistils  (468).  Such  incorporated  pnrt^  like  the  fleshj  caljrx  of  di^H 
Apple  and  Quince  (Fig.  809,  812),  feometin^* 
make  up  the  principal  bulk  of  the  fniit. 

583.  Indeed,  the  calyit,  when  wholly 
from   the    pJj^til,  foractimea  becomes 
thickened  and  pulpy  after  ilowering,  and 
transformed  into  what  appears  like  n  her^ 
as  in  GauUheria  (Fig.  913),  where  the  rnJ 
fruit  is  a  dry  pod  within  ;  and  in  Strawljerrr 
Blile  (Fig.  1099),  where  the  fie^hy  wdyxefoT 
a  heiad  of  flower;)  e.a4'h  E^urround  a  small  SMO- 
like  fruit,  ami  together  fonn  a  f»b«  mdlliplt 

;;,|:ii;]£'-;,j;.T  fi*uit,^  i-Ksembling  a  strawbc-rrr. 

584,  Even  the   strawberry  iLself  is  nfll 
fruit  in  the  strict  botanical  ^ense  :  that  if, 
edible  substance  is  not  a  ripened  pistil,  nor 
cluster  of  pistils,  but  h  the  receptacle  or 
tremitj*  of  the  flower-stalk,  greatly  eakrgL'd 

^^''''^'•^—1  ^^'^  replete  with  delicious  juice ;  the  true  frniM 

J  1  jf        being  the  minute  and  $eed-like  ripened  owiri^ 

"'  scattered  over  its  s^urfhce ;  as  plainly  appetre 

from,  a  comparison  of  Fig.  658  with  555.     Moreover,  a  mull^nji 

flO.  B58 .    Vertloa  *e<  tfoa  of  %  fofHllisg  «ti»*b«rey,  «i1«r>»d . 

riQ.  &&9.    Slmilw  JKvchiq  of  ona  hilf  of  a  rip*  ctmirbtiT?,  *Dil  «f  WUM  Of  tfas  HuU  Mii- 
IUe*  bidts,  or  iclMola,  so  lla  iBifm. 
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a  Hg,  and  a  pine-apple  consist  of  the  ripened  products  of  many 
flowers,  crowded  on  an  axis  or  comnoon  irec^ptaele,  wliich  makes  a 
part  of  the  edible  mam. 

585.  Under  the  general  name  of  fruit,  therefore,  even  as  the  word 
Ifl  used  by  the  bolanists,  things  of  very  different  etructure  or  of  dJf- 
Jferent  degreed  of  complexity  are  confounded.  We  mu»t  distinguish, 
tlierefore,  between  simple  fruits^  resulting  from  a  single  flowtT,  and 
a  mvblple  fntitt  resulting  from  the  parts  of  more  than  one  flower 
combined  or  collected  into  a  ma^.  We  tnu^t  abo  di:Jtinguish  be- 
tween true  fruitSj  formed  of  a  matured  pistJl,  either  alone  or  with  a 
calyt,  &c.  adnato  to  it,  and  fruits,  so  called,  of  which  the  pericarp 
does  not  form  an  essential  {>nrt. 

586.  Oblilcralion  or  AlteraUon.  The  pericarp,  being  merely  the 
I  pistil  matured,  should  accoid  in  etrticture  with  the  lader,  and  con* 
I  tain  no  organs,  or  prnts  that  do  not  exist  in  the  fertilized  oviuy. 

Some  aher:uioni«,  however,  often  take  place  during  the  growth  of 
the  fruit,,  in  cougequtnee  of  the  abortion  or  oblitei^tion  of  partj}. 
Thu*,  the  OTary  of  the  Oak  consists  of  tlii-ee  cells,  wilh  a  pair  of 
ovules  in  ea(!h;  but  the  acorn,  or  ripened  fiiiit,  presents  a  single 

»«ell,  filled  with  a  eolitwy  seed.  In  this  caie,  only  one  o\*ule  is 
matured,  and  two  cells  aixl  five  ovules  are  suppressed.  Tlie  ovary 
of  tlie  Horsechestnul  and  Eu<'kt;ye  is  siniihir  in  structure  (Fig. 
777  -780),  and  seldom  ripens  more  than  one  or  two  seeds  ;  but  the 
nboreive  seeds  and  cells  may  be  detected  in  the  ripe  fruit.  The 
ovary  of  the  Birch  and  of  I  he  Kim  is  two-celled,  with  a  single  ovule 
hi  each  cell :  the  fruit  is  one-celled,  wiih  a  tsoliiary  seed ;  one  of  the 
ovules  or  young  seeds  being  unifonnly  abortive,  while  (he  other  in 
enlarging  thrusts  the  disj^epimenl  to  one  side,  bo  as  gradually  to  ob- 
litenite  the  empty  cell ;  and  tsimilar  instiintes  of  supprt^ssion  in  the 
fruit  of  prtrta  ae(uidly  extant  in  tlte  ovaiy  are  not  uncommon.  On 
the  otiicr  luind,  there  are  EOmetimes  more  cells  in  the  fruit  tlinn 

.  jroptrly  belong  to  the  pistil.  For  Instance,  the  ovtiry  of  DHtura 
Stnimonium  is  two-celled  ;  but   the  fruit  soon  becomes  spurioualy 

[ibur-cclted  by  a  false  partition  connecting  each  plBtenta  with  the 
dnrsal  suture.  So  the  comiJOund  ovjuy  of  Flax  when  young  ia  five- 
celk'd,  but  with  a  strong  projection  from  the  back  of  each  cell  (Fig. 
500)  which  at  maturity  divide  the  cell  into  two,  thus  rendering 
the  fruit  ten-celled.  Ajid  some  legumes  arts  divided  transversely 
into  BCveml  celb,  although  the  ovary  was  one-celled  w' 
ous  cavity  in  the  flower. 
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587.  Bipening.  The  pericarp  sometimes  remains  herbaceous  in 
•texture,  like  the  pea-pod,  or  becomes  thin,  dry,  and  membranaceous, 
like  the  pod  of  the  Bladder-Senna.  In  such  cases  it  is  furnished 
Hrith  stomates,  continnes  to  have  chlorophyll  in  its  cells,  and  acts 
■upon  the  air  Hke  tax  ordinary  leaf.  In  other  plants  tlie  pericarp 
thickens,  and  either  becomes  hard  and  dry,  like  a  nut,  or  else  fleshy 
or  pulpy,  like  a  berry  (gooseberry,  grape,  Ac).  Sometimes  the 
'outer  portion  softens  into  fle^ih  or  pulp,  while  the  inner  portion  hard- 
«OB,  thus  forming  a  stone-fruit,  like  the  cherry  and  peach. 

587'.  Most  fleshy  or  pulpy  fruits  are  tasteless  or  slightly  bitter 
during  their  early  growth ;  at  which  period  their  structure  and 
chemical  composition  are  sitnilar  to  that  of  leaves,  consisting  of  cel- 
lular with  some  woody  tissue  ;  and  their  action  upon  the  atmosphere 
is  likewise  the  same  (846).  In  their  second  stage,  they  become 
sour,  from  the  production  of  acids  (353)  ;  such  as  tartaric  acid  in 
the  grape  ;  the  citric,  in  the  lemon,  orange,  and  the  cranberry  ;  the 
malic,  in  the  apple,  gooseberry,  &c.  At  this  period  they  exhale  very 
■little  oxygen,  or  even  absorb  that  substance  fix)m  the  surrounding 
'air.  The  acid  increases  until  the  fruit  begins  to  ripen,  when  it  grad- 
ually diminishes,  and  sugar  is  formed.  In  the  third  stage,  or  that  of 
ripening,  the  acids,  as  well  as  the  fibrous  and  cellular  tissues,  gradu- 
■ally  diminish  as  the  quantity  of  sugar  increases ;  the  latter  being 
'produced  partly  at  the  expense  of  the  former.  A  chemical  change, 
similar  to  that  of  ripening,  takes  place  when  the  green  fruits  are 
oooked ;  the  acid  and  the  mucilaginous  or  other  products,  by  the  aid 
of  heat  reacting  upon  each  other,  are  both  converted  into  sugar. 
Mingled  with  the  saccharine  matter,  a  lai^e  quantity  of  vegetable 
jeUy  (83)  is  alM  produced  in  most  acidulated  pulpy  fruite,  ex- 
isting in  the  form  of  pectine  and  pectte  acid.  These  arise  from 
the  reaction  of  the  vegetable  acids  during  ripening  upon  the  dex- 
trine and  other  ternary  products  accumulated  in  the  fruit 

588.  When  the  walls  of  a  pericarp  form  two  or  more  layers  of 
dissimilar  texture,  the  outer  layer  is  called  the  Epicarp,  the  middle 
one,  Metoearp,  and  the  innermost,  Unfloearp.  A  stone-fruit  or 
drupe,  like  the  peach,  consists  of  two  layers,  viz.  the  outer  or  fleshy 
layer,  which  is  therefore  termed  the  Sarcoetap,  and  the  inner,  or 
endocarp,  the  shell  or  stone,  which  is  also  termed  the  Putamen. 

589.  PVnits  also  may  be  divided  into  the  indebitcent  or  closed,  and 
the  dMteemt  or  those  that  open.  Fleshy  fruits  generally,  stone- 
fruits,  and  many  dry  fruitSi  especially  one-seeded  ones,  such  as  nutSi 
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achenio,  &e.,  remain  loddiiMiailti  wliUe  mo^t  pod»  or  capsuled  deht'se* 

at  mamnty. 

590.  Somp  pods  burst  irTegularly  when  ripe  and  dj^  ;  oiliers  <^mb 
and  elied  their  Reeds  by  definite  ports,  as  llie  Poppy,  or  by  Ini^r 
bolee^  cbinks,  or  valves,  ns  the  Campanuln,  SiitipdnigoT),  &e. ;  or  b;* 
a  transverse  line  cutting  off  the  top  of  the  pod,  as  in  Hpnbane  and 
PursUujp.     Thf^ici  tire  modes  of  -irrefftttar  de/iisrenee.     But 

531,  Dthisc^ncc,  when  regular  and  iiomml,  is  effected  by  n  vertit'al 
iwiparatiofi  or  splitting,  viz.  by  the  opening  of  onn  or  Itoth  ftutiires  of  the 
ovary  (543),  oi",  in  a  fruit  reswlting  fixnn  a  compound  ovaiy  (548), 
by  the  disjunction  of  the  united  part".  The  sevtrnil  nio£]t.>->:  of  dehid- 
cence  will  l>c  fliaractenzed  under  the  kinds  of  fruit  in  which  they 
(xxur  (CU7-C14J, 
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592,  THe  vnrious  kinds  of  friiils  have  been  minutply  classified 
and  nftmed  j  but  the  terms  in  ordinary  ««e  are  uot  very  numerous. 
A  rigorously  *}xact  and  pniiicular  rliissilimtion,  discriminating  be- 
tween the  fi'uits  derivtid  from  snnple  and  from  corafiound  piatiU,  or 
between  ih&ie  with  and  without  an  adiiate  calyx,  becomes  too  recon- 
di(«  nnd  teclinicul  for  practical  purposes.  It  h  neither  convenient 
nor  philoHophicul  to  give  a  substantive  name  to  cvciy  variation  of 
tlie  pnme  organ.  For  all  onliniiry  piirpa^^es  it  will  sufllee  to  chai-- 
octerize  ihe  pi-Jncifinl  kinds  under  the  fotir  rla.>*es  of  Simple^  A^gre- 
ffctigf  Aeeegsorif  or  AtifAocarpomf  and  MuUiph  Fmits. 

593.  Siinflk  Fruits  are  those  which  result  from  the  ripening  of  a 
ftjngle  pi.itiL,  ivh<*ther  witb  or  without  a  csilyx  or  otlipr  parts  udjiate 
to  it.  This  di\'i*ion  comprii^es  nio.4  of  the  kinds  of  fniit  which  Iwive 
dj!*tinctive  n»mcs,  and  thot*o  of  the  other  classes  are  mainly  aggre- 
gations or  combinations  of  the^ie. 

694.  Siraplu  Fniits  miiy  be  conveniently  divided  into  Fleihy 
Jruits,  Stone  fruits^  and  Ihy  fjvits,  Tlie  leading  kind  of  tbe 
first  division  is 

595,  Tbe  Berry  (iSofoo),  an  indehiscent  froit  which  is  fleshy  or 
pulpy  throughout.  Tlic  grape,  gooseberry,  currant,  cranberry,  and 
tomato  are  familiar  exiunplas, 

596.  TllD  lltspcridittm  (orange,  leraon,  and  lime)  is  merely  a  berry 
with  a  leathery  rind. 
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597.  The  Ptpo,  or  |}QDr4*fmlti  i^  aU*  a  modification  of  ihe  \/Tr^ 
with  a  kird  riiitl,  «'liitJi  occurs  in  ibe  Gourxi  family.     The  cue 
ber,  mclou,  and  squash  are  familiar  itlustmtioa'^      A  Pepo 
iodehbcent,  eilemany  firm  and   internally  pulpy  fruity  corop 
tlsually  of  tliree  carjwlsj  and  with  an  adnale  calyx-     In  ihe  ovaij  I* 
is  either  one-celI«Ml  with  thr^c  hrond  and  revolute  p«irietal  phicenUB* 
or  these  placcnl.t,  borne  on  slender  di^fiepimrntr:,  meet  in  tire  wis 
enlarge,  and  f!pi*e(id»  utiiti}  with  their  fellows  on  e«eh  pide,  and  ire 
refieeud  to  the  walls  of  the  pericarp,  next  whieh  tlir-v  bear  ihd^ 
OTQle»  (Fig.  560,  561),     As  the  fruit  etilargejSL,  the  ?eed-beitrtii? ' 

plaeentffi   ueualiy   cohere   witii  ik^ 
walls,  and  th«  putitioos  are 
crated,  giving   the    appe«rati« 
a  peculiar    abnormal   plaoentii 
ivhlch  only  llie  study  of  the  ov 
readily  explains. 

O^S.  k  PoDKt  such  as  the  tt^^, 
pear,  and  quince  (Fig.  809,  Bit), 
is  a  fruit  coni]K>.-<ed  of  two  or  nkon 
cai'pjis,  either  papery,  lartiljiff- 
nous,  ctt"  bony,  usually  more  or  ks» 
involTcd  in  a  pulpy  cxpiuiciitia  of 
the  i-cceptaete  or  disk,  and  ibe 
whole  invesled  by  the  thickened  and  sueeuk'nt  tube  of  the  ealys. 
It  may  be  readily  understood  by  comparmg  a  rose-hip  wiji  an  apple 
The  calyx  makes  the  princi' 
pal  thickness  of  the  flesh  of 
the  apple,  and  the  whole  of 
that  of  the  quinw, 

599,  Thi-   Drape,  or   Slone- 

Frolt,  h  a  oiic<-elleU,  one  or 
two  seeded  indehiseent  fruit, 
with  the  inner  iwirt  of  the  peri- 
carp (endocarp^  or  pulameti^ 
588)  hanl  or  bony,  while  the  outer  (exoettrp,  or  mrtucnrp)  h  flesbjf 
or  pulpy  It  is  the  latter  which  in  these  fruita  to  readily  Ufce» 
an  increased  development   in   cultivation.      The  name  is  slrirtly 

no.  660.    f!«ftUin«f  tb«(n«rroftlM0«u4.  £61.  Ctagnai  of  one  of  Ito  emttltoHti  (Uffk 
FIG   5S2.    T«rtleil  Kctino  ckf  ft  |xw:h,    668   Ao  •ImMit ;  whrn  ttu  rinKbrp,  tbe  | 

eT  ih«  p«ri(>tfp  tiiat  npiMeoU  the  pulp  or  tbt  p^mtb,  reaalu  Utlii  Mitl  juledta, 

li^th  HHumtis  bj  dchtiOiiiee  from  tlw  eudocup,  or  iluU. 
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■|)iplic3ible  only  to  fruits  prodaced  by  the  ripening  of  a  onc-ecUeil 
pijitil;  as  the  plum,  ptfach  (Ftg.  5G2),  &e.i  but  it  la  extended  in  a 
general  way  to  euch  fruitji  with  two  or  more  bony 
eells  encki.>eil  in  pulpi  as  lliat  of  the  Dogwood,  <tc. 

600.  Tim  m^pberry  and  blackberry  (Fig.  564) 
are  composed  of  a  gi*eat  nutnWr  of  miniature  stone- 
fi-uits,  or  drupelets,  ta  they  might  be  called,  in  etruf- 
liire  resembUng  cherries  (Fig.  565),  aggregated  upon 
nn  elongfjtod  receptai'le. 

GOl.  Dry  Ffttiiiiraiiy  be  either  dehiscent  or  indehis- 
cent  (58d).  Of  indehisccat  dry  fruita  one  of  the 
siraplfjit  kind^  h 

Akene   (Fig.  566-573). 


r 
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602.  The  Acltcnitim,  or 
This  includes  all  one- 
soudedf  dry  and  lirn-d, 
iiidelii;;cent  an<l  seed- 
like,  tiitjitl  fruit.H,  such  a£ 
are  popularly  taken  for 
naked  seetls.  But  that 
tbey  are  true  pistils  or  *"  ""  ** 

ovaries  ripi'iied  is  evident  from  the  styles  or  stigmas  they  bear,  or 
from  the  acar  left  by  their  fall  j  and  a 
section  bring*  to  view  the  eeed  within, 
provided  with  itii  own  proper  irUeguments. 
Tlie  ntinie  has  been  re^^irieled  to  the  seed- 
like  fruits  of  simple  pistils,  as  those  of 
the  Buttercup  (Fig.  5G6,  567),  Anemone, 
Clematis,  and  Geum  (where  the  persist- 
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710.  {64.  UugrklAitd  TSTtleiU  MCtltm  ti  half  of  a  Uadkbtny.  SCG,  SeoUoi  of  «w  of  thr 
pvlni,  w  dmptlrU,  mora  uingDlfled. 

PIO.  K6.  Acbeuium  of  a  eoaimoa  Bnttratup,  ntugtd.  69T.  VerUoi  laoiioa  ot  th«  ma*, 
thawing  ttve  aetil  wtthla. 

FIO.  668  Acbenlufii  of  MnjirMd  (no  r*pp[Ui]i.  tSt,  TbM  of  CkltOFf  (1(4  ]Mipptu  •  ibal- 
iMreBp)^  fiTO.  Of  Bntiflowei'  fpnppiu  of  two  dHklcunu  kaIm]-  G'L  Of  SmuMiwmA  (ll«k 
dIuu1  with  lU  t*f>Dua  of  flfe  Bcalan  6T3  Or Sow.Tbl^tlr,  until  lu  p»ppni  of  doiinto  dmntjr 
'uulatlQD,  Itj  jtappui  T*ittd  OD  k  lopg  braik. 

27 


311 


TUE  rituiT. 


ent  style  ysnall/  T^mtuns  on  the  fruit  as  a  lon^  tiiil),  and  thei 
grains  of  the  strawberry  (Fig.  559).     But  it  may  bu  t'xl 
is  now  generally  dime,  to  ftll  sueli  one-ccUrd  fi6cJ-llkc  fnjiLs  resu 
ing  from  a  compoufid  ovary,  and  evi'ii  wlien  jnve^iled  witli  an  aiin 
CJilyx-tubc.     Of  tliis  kind  is  tlie  fruit  of  all  Coinixx^itsc  (Fig.  5&8- 
57S)»     Here  the  lube  of  tho  calyx  is  infoi-pomi*?d  willi  the  smftt 
of  tbe  ovjiF)',  tind  its  limb  or  Imnier,  obsolete  in  fomc  casis  (I 
568),  in  otlicre  »pj>ear!5  m  a  crown  (l''ig.  569),  cup,  a  set  of ! 
or  of  scales  (Fig.  570,  571),  or  fid  a  tuft  of  bnstle^  or  bairs  (I 
572,  573),  &c.,  called  llie  pajtptts,     lu  the  Luttuce  aud  Dand 
(Fig.  573),  tho  aclienium  id  rostrate^  i-  e.  iu  summit  ia  cxI 
into  a  slender  beak. 

C03.  A  Utrifle  is  the  same  ns  an  acht'nium,  only  with  a  tl 
f,^  bladdei'y  loose   pericarp,  like   that   of  Goostfoot 

Amaranth  (Fig.  574,  575).  The  thin  wxil  commofllj 
bursts  irregularly,  discharging  the  eeed.  In  the  trot 
Ani;iranths  it  opens  by  a  circular  line,  :uid  the  upper 
part  falls  as  a  \a^  converting^  the  fruit  into  a  fman 
pjfxis  (G19). 

^Qi.  A  Caryop&is  or  Grain  differ^  from  tlic  last  in  faar- 
lag  the  seed  completely  filling'  the  ooU,  and  it£  coat 
finnly  consoUduletl  throughout  with  the  Vei^  thin  |>eti- 
carp,  as  in  wheat,  Indian  coni,  aud  other  cereal  gaiiB_ 
(Fig.  622-624).  Of  aU  fruits  tliis  is  the  kind 
likely  to  be  mi?itiiken  for  a  seed. 

605.  A  Sflt  U  a  bard,  one-eelled  and  one-f*eded,  indehii*cent 
like  an  at-henium,  but  larger,  and  usually  jinxiueed 
from  on  ovary  of  fwo  or  more  eelk  with  one  or  nioi-e 
OTules  in  eaclv,  all  but  a  single  ovule  and  cell  having 
disappeai-ed  during  its  growth  (586) ;  as  in  the 
Hazel,  Beech,  Oak  (Fig.  576,  1166),  Chestnut, 
Cocoa-nut,  &c,  Tlic  nut  is  often  enclosed  or  bmy- 
rounded  by  a  kind  of  involucre,  termed  a  Cnptde  : 
a.*!  the  cup  at  the  bn.<e  of  the  acorn,  the  bur  of  the 
che^ttnut,  and  the  leaf-like  covering  of  tlie  huzclHiut.  ^      fl 

606.  A  Sflmiiril  or  Ecy-Jrnit  is  a  name  applied  to  a  nut,  or  aebeniuiB, 
having  a  winged  apex  or  mjirgin  \  as  in  the  Bireh,  Elni  (Fig.  574 


FIG,  £74.    titriela  of  ChenQpadlam  &lb[un,  ar  mnmon  Ooowtbot-    575-  Utrtda,  w 
of  AH  AtiiAfliOtb 
f  IQ.  G7(l.    AeoTD  (a at)  at  Wblte  Oak,  witb  lu  f  up  or  etipul*. 
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and  Aih  (Fig.  o77).    Th«  fruit  of  the  Mnple  consists  of  two  « 

friiils  Lclonjiing  to  one  flower,  united  hj  tlu'ir  base.i  (Fig.  787)i 

B07.  DehisKOl  FmllS,  or  Pods,  ai<i  tll^Hngulsliftble  iiilo 
tho^e  eoc^isring  of  a  simple  pistil,  and  tho^e  I'esulting 
from  a  compound  pbiil. 

608.  CM'  those  oi'ig^itiating  from  simple  pifitils,  tlie 
prinr-ipal  kliicb  are  the  I'i>ilivle  and  the  Lcgumt,  These 
may  hv  ttikpH  a?  tho  type,  of  simple  fniits. 

G09,  1  FoliitI*  is  a  fKHl  formed  of  u  simple  piaitil,  and 
^eliiwent  by  the  ventral  or  inner  suture  alone ;  a^  in 
tho  Milkw<?«.-tl,  Larkspur,  Columbine,  Peony, 
and  Marsh-Miirigold  (Fig.  *J79).  When  it 
oi>f  ns  widely,  tlit;  pistil  nmy  be  said  to  n-vcrt 
to  \i-i  naturitl  gtntt.*  of  a  leaf,  tind  it  ol^CD  looks 
much  like  ouf,  as  in  Fip.  402. 

Gill  A  Lcsiline  is  a  ihkI  formed  by  the  ripcn- 
*^*        iufr  of  a  tiim[>lc  pi^^til  which  dt^hiswg  by  both 
sutures,  and  so  divide?-*  into  two  ruh-rs  or  piflcer^,  an  in 
the  Bean  and  Pea  ("Fig.  580).     'Ihh  b<nug  (he  onlinary  '" 

fruit  of  the  PuUa  fniiiily,  acfordingly  nnmed 
Le*pitmnosai  (or  Leguminous  phintti),  the  niiiiie 
has  been  fxt^i-ndi'd  to  it  in  du.-^cripliTe  botany, 
in  nil  case=i,  whatfViT  the  form,  niid  wliclhur 
dehiscent  or  not.  The  legume  ^vill  be  found 
to  exhibit  no  fmjdl  diversity  in  tlii^  lai'^^e  fam- 
ily (799).     Among  \U  fomis  is  one  tenned 

GIL  A  LOR:cilt.  Thi.'i  \A  ft  legume  divided 
transversely  inio  two  or  more  one-^'odcd  joint.*, 
which  u?:imlly  fall  apart  at  nialuriiy  (Fig.  6Bl). 
Commonly  tli&je  joiut-s  remitin  dosed,  ha  in 
D*'iimodium ;  pomctijuea  they  epiit  into  two 
va.lves,  as  in  MimorJO. 

612.  A  Capsule  is  the  pod,  or  dchispent  fruit, 

of  any  eompoiitid  pistil.     When  ruguhuly  di-)>i5- 

cent,  as  already  stated  (iJDl),  tUa   \i(A   splits 

lengthwise  into  pieces  or  vQhes. 

613.  A  capsule^  neffiji.sflrily  consisting  of  two  or  more  carpeli  Of 

ino    677-    Smnmof  White  Ash.    6T9.  8110111™.  of  A nn>riF»Q  Kim. 

FIO    ttlO.    fotikl*  of  Cuaiia  p«lu»trii,  tbe  Mjinh-Miidj^vM. 

tlti   b^.    Utaukt  of  ■  Bii«t  Pia,  Bliwd;  daMjODt.    SSL  Lonml  of  »  Ttck-TH^ilt  or 
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Btmple  pistjta  united  into  one  body,  will  nonnally  dchiac^  in  ODft 
of  iwo  waya.     Kiiiuely,  either  the  carpels  will  8eparftte  al  tke  ^ 
of  jurirtion,  thus  rt'solving  the  pod  into  its  cuii:itJluent 
elements  j  or  else,  (hese  pm*ts  remaitJing  united^  each 
cell  will  open  on  the  back,  by  a  fplittmg  of  the  dor.-^al 
suture.    The  fonuer  cun^^tiiuto.^ 

014.  ScpUcidal  Mwcbm  (Fig.  582, 
^84),  i^onmiic-d  bciuiuse  llic  c^p^iule  splits 
thi-ough  tlie  septa  or  pttrtttions  {disiepi- 
taeHts)f  eaeli  one  septiratiiig  into  its  Iwo 
cotistituuiit  hiyei'b^,  one  belou^ijig  to  each 
cai-peL  Thi^i  oocura  in  Az^Lilca  and  its 
ftUii.'s,  in  St>  John?'wort|  &c.  The  car- 
pels, thus  beooiniiig  separate,  in  these 
casea  open  down  their  innt-r  suture, 
sn  like  a  follicle,  and  dlsdifirge  the  seedfi. 

When  the  cells  nre  only  one-seeded,  alter  ijepuratlng  iseptuad 
tliey  often  remain   do^ 
and  full  awny  separately,' 
as  in  Mallow,  YtTvain  (Fig. 
985),   &1!.    Such  dosed  or 

Oneai-ly  closed  cells  or  cai*- 
peld  of  a  c-ompomii  ptiitil 
are  termed  coccL 

615.    Loculieldal  Dehis-  '"^ 

CenCfl  h  that  in  M-hich  ihe  splitting  o|j>enj  into  ihe  locttfameiits  i^^^ 
Latin,  loctdi)  or  cells  j  that  is,  e*ch  carjwl  dehisces  by  it*  dors'" 
£Uture  (Fig,  583,  585),  ti^  in  L*is,  the  Lily,  IliLiscus,  Evening  Pri**' 
TOSCj  tStc.     The  dissepiments  liere  arc  necessarily  borne  on  the  !»■ 
die  of  the  valves. 

616,  In  the  Violet,  (tc.  we  have  the  loculicidal,  and  in  wvei 
kind.s  of  St.  JoIuLswort  the  seiiLiciilid,  phm  of  dehiscence  in  o* 
celled  capsules;  the  plneentie  (ansiweniig  to  tlie  partitions)  be»" 
borne  in  the  foiiner  uixju  the  middle  of  the  valves;  wlule  inf-*' 
latter  each  placenta  id  split  in  two,  and  one  half  borne  on  each  xai^^ 
gin  of  a  valve. 
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TIG.  6S3.    Dehlgwent  ea.pjalc  of  Elodtw,  enUrgad,  ihawtqg  HpUddal  limblmmiM. 
WIQ.  6S3.    DchbtBDt  ai|«llJ«  of  ll1s»  fhowiig  Idculicldul  dutiiHOiaca  j  Um  Inn 
mtrofm,  nhowli^  Hh  diampbomxt  born*  on  tlia  mli]ai«  of  tba  tuItcj. 
FIO,  (£1.    UigruD  (Id  crcsi-sMtloii)  of  (cptidialfiuitt,  5So,  of  locuUdiUl,  lUIibAtM* 
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617.  ^rptifra^at  Dehheenee  U  n  mutlificarion  of  either  the  locullcidal 
or  the  septinilal,  in  which  tlie  valves  fall  away,  leaving  the  disscpi* 
meiits  belniid  aitarht'il  to  ihe 
axis.    Fig.  ;586  i*  a  diagpum 
repre:?emir>g^  this  in  a  fa?e 
of  loCuliciihil  0]>f!nin{». 
587,  fixim  the  common  Mom 
ing-GIorv,  i*  l\m  modif 
lion  of  the  pepticidal  tnodi' 

CI 8.  Ifi.^t(.'fld  of  splitting  "•  ^ 

into  separate  piecesj  the  sutures  of  the  pericnrp  tiometimes  open  for 
a  short  distance  at  Ihpir  apex  only,  as  in  Cerastium  nntl  some  othi*r 
Chick weetU,  in  Tobacco  (Fig-  1050),  and  in  the  Primrose  (Fig. 
f>43)  ;  or  hy  mere  pores,  as  in  the  Poppy.  The  pod  of  the  Snap- 
dragon opens  by  the  bursting  of  a  hole  towards  the  top  of  eacli  cell, 
not  rorrej|M>Eiding,  perhaps^  with  any  pufure.  Another  anomalous} 
mode  of  dehiscence,  namely,  the  tnrcumcissife,  characterizes 

619.  The  FyiU  or  Pyiidlnin,  a  potl  whiHi  open*  by  a  circular  hor- 
izontfll  line  cutting  off  the  upjier  part  as  a  lid.  Tlie 
fruits  of  the  Plantain,  Henbane,  Amaranth  (Fig^. 
575,  which  is  ofhcrwise  a  utricle),  Pimpernel,  and 
Purslane  (Fig,  588)  are  of  this  kind. 

620.  A  Slllqn^  is  a  slender  two-valved  capsule,  with 
two  parleijil  pSacetitie,  from  which  the 
valves  separate  in  dehiscence  j  as  in 
plants  of  the  Cruciferous  or  Mustard 
family  (Fig.  589),  to  the  fruit  of  which  the  term  prop- 
erly belon',';?.  Usually  a  false  partition  h  stretched 
across  between  ilie  two  placenta^  rendering  the  pod 
iwo-eeUed  in  an  anomalous  manner. 

621.  A  Silttle  or  Poach  Ls  merely  a  short  silique,  its 
lenfrth  not  more  than  twice  its  bi-eadth  j  as  that  of  Shep- 
berdVPurse,  Ctindytufl,  &c. 

C22.  iggrtgalC  Fruits  are  thoi^e  in  which  a  cluBter  of 
carpe^L-*,  all  belonging  to  one  flower,  are  crowded  on  the         sw 
rcceptiwle  into  one  mass,  as  in  the  raspljerry  and  bkickberry  taken 
us  a  whole  (Fig.  564),  where  the  constituent  fruits,  or  n|jened  carpels, 

no.  fiSa.    S*pMn«ettl  m<MWIe*ll«II  «f  tMuUetiliM,  ud,  esr,  ttttptkUti,  dabbona. 
no.  688.    t>>  ill  or  pod  of  PnralaiMi,  i*xr-  •  •'* 

VtQ,  m     aiUnue  otCuduDlnt,  In  d 
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ate  little  drapes;  alio  ihe  cone-like  flL-rliy  fruit  of  Mn^idui, 
the  <'oiu[>oiK-iit  cnrpek  are  a  eoil  of  t1iupaet«ous  follirle-4,  at 
opening  on.  ilie  bnek  ami  summit;  iind  the  dry  cone  of  tlie  Tulip-tjre, 
where  eich  carrn-l  forms  u  eort  of  g^mmara.     None  of  tlieie  aggregate 
fruits  liave  gperiyi  names  in  onliniiry  nst^.     In  descriptive  IxrtaiiT  it 
is  sufficient  to  slate  the  kind  of  fruit  lliti  cnrpoU  themselves  form, 
and  their  tnoil*'  or  degit?e  of  ag^reginlion,  ^M 

623.  Acccssnry  or  Atilliocarpoas  Fruits  nre  those  of  which  the  m*^!™ 
conspicuous  (wrtion,  ahlioiigh  often  a^jwaring  lilte  a  itericarp,  ncitlier 
Ueloiig'*  to  the  pistil  nor  i^  oi-ganically  united  with  iu     TIte  Bppnr^ni 
beiT/ of  Giiullheria,  in  wiiich  a  auccultnt  free  calyx  invests  a  dr?" 
p6d  and  appears  to  form  the  real  fruit  (Fig.  912-914)  has  »lreMly 
l>ecn  adverted  to  (583)  \  and  the  ralyx  of  Shcpherdia  is  similar; 
forming  wlial  jippeara  to  be  the  Farcocnrp  of  a  di-ui>e,  ahliough  it  >^ 
really  free  from  the  aetienium  it  encloses.     So,  also,  the  appBrent 
acheniiim  or  nut  of  Mirabllisi,  or  Four-o'clock,  is  the  thiehcncd  w»^ 
indurated  hiv^c  of  the  tube  of  a  free  calyx,  which  contract;i  at  the 
apex  and  enclosed  the  true  pericarp  as  a  utricle  or  thin  achctiiiiflv       > 
but   AoffA  noi  {"oliere  with   it.      The  ro^^e-hip,   a  lioTlow  Crt5_vx4iibe 
lined  with  a  hollow  receptack  (Fig.  420),  and  the  Ftrnwberry  (fiS- 
428j  558,  559),  c»nsisting  of  a  tronical  enlarged  receptacle  bearing 
many  minute  achenia,  may  al^  be  regarded  aa  fonns  of  untlMxar- 
pons  fnrit. 

624.  Multiple  or  ColkttiVCi  Frail*  nre  those  which  result  from  tbt 
aggre-gfition  of  st-veral  flowers  into  one  ma.-;s.     Tlie  simple^it  of  tlw*« 
are  those  of  the  Partridge-Berry  (Mitcliella)  and  of  feome  .^^pi-vicsrf 
Honeysuckle  (Fig.  859),  consisting  of  the  ovaries  of  two  blosiOiW 
tmiled  into  one  double  berry.     The  more  usual  sorts  are  such  a*  tic 
pine-apple,  mulljeri')',  and  the  fig.     These  are,  in  fael,  dense  fondS       i 
of  inflorescence,  with  the  fruits  or  floral  envelopes  tnatled  togelltetj^f 
or  colicvent  with  eaeh  other ;  »md  all  or  some  of  the  l>ari3  becootf  ^T 
succulent-    The  grains  of  the  mulberiy  (Fig.  503,  594)  arc  not  tl« 
o^iflrie^  of  a  single  flower,  like  those  of  the  blackbeiTy  which  it  6ape^      ' 
fidally  resemble-!  (Fig.  504),  but  litlong  to  as  many  separate  flonf- 
ers  ;  and  the  pulp  of  these  pertains  lo  (he  floral  cnvclo|M*a  instead  rf 
the  pericarp.     So  that  tlie  mulberry  is  an  artthocari>ou$  (623) 
well  as  a  multiple  fruit.     The  pine-upple  Ls  very  similar ;  only  tl 
ovaries  or  pcrifarps  never  ripen  any  eecd-^,  but  all  are  b!i?ndeJ,  wtrhJ 
the  floral  etivelojje?,  the  bracts,  and  the  axis  of  the  stem  they  thiclSfj 
cover,  into  one  fleshy  and  juicy  noa.*?.     The  fig  (Fig.  590-592) 
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diffeis  from  tlie  ptne-af^le  in  having  tlik  eiicculenl  ftziior  rMfi|iteit 


on  the  oQtsule.  It  maybe  compared  with  sucli  an  iinthurnrpout 
fruit  as  a  rose-hip  (Fig.  429).  It  rc^ulta  fmin  n  muhltnitc  of  (low- 
ers coiiL-*'fl1od  in  a  lioUow  flowfr-^liilk,  if  it 
may  be  so  called,  which  l)«T(nn(U(  pulpy  nml 
ediUle  whpR  ripe  ;  »nd  llm*  thi'./ruit  MHnmit 
to  grtjw  dirt'OLly  fmm  tliB  fotil  of  «  lenf, 
withottt  Iwing  precpdprl  hj  ii  hioH,soiu.  The 
nuiule  flower*  coWrnlcMl  wifiiin,  Of  *oinc«f 
ihem,  ripen  (bt.'ir  ova- 
Ti'ea  intO'  very  Ismail 
m'henia,  whit*h  aro 
comnionily  laki-n  for 
e««d».  The  pri™>if>al 
form  of  mnhiple  frait 
whi<*h  hiw  rewived  a 
frabstuntire  nnmn  i« 
S25.  Tie  Strobile  at  CMt»  «  *«»ly  mnhiplp  fnilt,  rrmllinR  fntm  th*r 

IwJ'Vfl^  Ml  loV  MMStf> 

no  aa  Rtiatu* «  cam  of  *  fiMk  n^,  rfmw  rf#4«.  mc.  im 

•MlM^  ikMliV  «n  «f  ite  Md«,  ud  ilM  f«H*  riMM  vMr*  ft*  M«ar«  M 
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ripening  of  Rome  sort  of  catkin.  The  name  is  applied  to  the  fi-uit  of 
the  Hop,  where  the  large  and  thin  scales  are  bracts ;  but  it  more 
especially  belongs  to  the  Pine  or  Fir  cone,  the  peculiar  fruit  of  Co- 
nifene  (Fig.  596),  the  scales  of  which  are  open  carpels  (5C0),  bear- 
ing two  or  more  naked  seeds  upon  their  upper  or  inner  face  (Fig. 
597).  A  more  or  less  fleshy  and  closed  cone,  such  as  that  of  Taxo- 
dium,  and  especially  that  of  Juniper  (Savin,  Red  Cedar,  &c.),  which 
at  maturity  imitates  a  beny,  has  been  termed  a  Galbalus. 


CHAPTER    XI. 

of  the  seed. 
Sect.  L    Its  Structure  and  Parts. 

626.  The  Seed,  like  the  ovule  (561),  of  which  it  is  the  fertilized 
and  matured  state,  consists  of  a  Nucleus,  or  kernel,  usually  en- 
closed within  two  Integuments. 

627.  Its  Integmnents,  &e.  The  outer,  or 
proper  seed-coat,  corresponding  to  the  ex-, 
tenor  coat  of  the  ovule,  is  variously  termed 
the  Episperm,  Spermoderm,  or  more  com- 
monly the  Testa  (Fig.  599,  b).  It  varies 
greatly  in  texture,  from  membranaceous  or 
papery  to  crustaceous  or  bony  (as  in  the 
Papaw,  Nutmeg,  &&),  and  also  in  form,  being  sometimes  closely 
applied  (conformed)  to  the  nucleus,  and  in  otlter  cases  loose  and 
cellular-  (as  in  Pyrola,  Fig.  927,  and  Sullivantia,  Fig.  848),  or  ex- 
panded into  wings  (as  in  the  Gatalpa  and  Trumpet-Creeper,  Fig. 
601),  which  render  the  seeds  buoyant,  and  facilitate  their  dispersion 
by  the  wind  ;  whence  winged  seeds  are  only  met  witli  in  dehiscent 
fruit?.  The  wing  of  the  seed  of  Pines  (Fig.  698)  is  a  part  of  the 
surface  of  the  scale  or  carpel  to  which  it  is  attached,  and  which 
separates  with  it.     For  the  same  purpose,  the  testa  is  sometimes 

no.  600.  TertlMl  macnlfled  teetlon  of  Um  (■astfopooi)  Med  of  tb*  Ameriean  Lindm  :  a, 
Um  hilnm ;  i,  tb*  taate ;  c,  Um  tegmen ;  d,  th*  BlbniiMB;  e,  Um  embiTO.  600.  Vertktl  MeMoo 
of  th*  (arthetropoM)  Mtd  ef  IbUntb*aiim  OnmSmtm :  «,  Uw  taakaliM. 
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provided  wllh  a.  lufk  of  Imlrs  nl  one  end,  trrmcd  a  Coma  ;  va  in 
,    EpUobium  Riid  Milkweed  (Fig.    602).      In  the  Cotlon-plant,  the 
whole  surface  of  the  seed  la  fovercd  with  long  W(k>1. 
It  should  llkuwUti  be  notict'd,  Dint  the  int^guiucut  of 
ntiii)emu9  small  eeeils  is  funiL-hed  with  a 
coating  of  tmnll   hail's   containing  spiral 
thremls  (one  form  of  vhic!i  is  represpnted 
in  Fig,  44),  and  usuhIIv  oppressed  and  con- 
fined to  the  surface  hy  a  (iirn  of  mucilage-, 
When  the  scf  d  is  moistent'd,  the  mucilage 
[imfltens,  (ind  thci'o  luiiri  spread  in   every 
direction.     They  are  orten  ruptured,  and 

ihe  exti-emt'ly  aitt'iiiuitfd  elnslic  thrGuds  they  contain  uncoil,  and  are 
protruded  in  the  gpptito  jt  nbumlanc'e  and  to  a  very  considfrable  length. 
This  minute  IucehRlli^m  subserves  an  obvious  purjmse  in  fixing 
these  smnll  Bttds  lo  the  moist  soil  upon  whit-h  they  Io<3g<^,  when  dis- 
persed by  the  wind.  Under  tlic  micTOseope,  these  tljreads  may  be 
obiierved  on  the  seeds  of  mo^t  Polemoniaccous  plants,  and  on  the 
achenin  of  Labiate  and  Com]Josite  plants,  as,  for  example,  in  tnany 
species  of  Scneeio,  or  Groundsel.  In  Peony  the  leata  becomes 
fleshy  or  bacente  ;  in  Magnolia  it  imitates  a  dnipe, 

628.  The  inner  integument  of  the  seed,  called  the  Tkgmen  or 
Emdopleura,  ahhougli  frequently  very  obvinns  (as  in  Fig,  599,  c), 
i»  odeq  indistinguishable  from  it£  being  coherent  with  the  testa,  and 
11  sometimes  altogether  wanting. 

629-  The  tfalk  of  the  seed,  va  of  the  ovule,  is  called  the  Ftr- 
SICULT'S  (Fig.  COO,  a).  The  gear  left  on  the  face  of  t!ie  seed,  by  ita 
sepnmtion  from  the  funiculus  at  maturity,  is  termed  the  HiLtiiL 
The  ehiiliWft  and  rhaplie,  when  prcj^ent,  are  commonly  ohvioua  in 
the  mature  i^ecd,  aj  well  as  in  the  ovule  (564-5G8),  and  tlie  name 
^«nd  relations  of  these  several  part^  in  the  seed  are  the  same  as  in 
the  ovule.  Also  the  terms  orihotrppov^j  cmatrojxms,  campyhtropous^ 
&C.,  originally  Mfipliod  to  the  ovule;^,  are  extended  lo  the  j*eedis  which 
rc-^ult  from  them ;  so  that  we  may  say,  Seedd  anatropous,  03  well  as 
Ovules  anatrojjoupi,  &e, 

650,  irit  or  ArillaSt  Some  scedd  are.  furnished  with  a  covering, 
(usually  inpomplete  and  of  a  fleshy  texture,)  wholly  exterior  to  their 
proper  inie.gument.';,  ari.^ing  fl'oui  an  expansion  of  the  apex  of  the 


Vm.  801.     Th6  <idngpd  hH  at  Trninpcii-rrCcpaT. 

no.  601.     S««l  or  UllkirMd  < AKlifk*  Comutl),  wltb  it»  aaa*. «r  t«ft. 
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■eed-stalk,  or  fimigolas,  or  of  the  placenta. itself  when  there  is  no 
mamfest  seed-stalk.  This  is  called  tUe  AiUL.  It  forms  the  pulpj 
envelope  of  the  seed  of  Podophyllum,  Eoouymus,  and  Ce- 
lastrtu,  or  it  appears  as  a  mere  lateral  scale  in  Tumera,  or 
ai  a  tough  and  lacei^ted  bodj,  known  by  the  name  of  maeej 
in  the  Nutmeg.  In  the  White  Water-Lily  it  is  a  thin  and 
delicate  cellular  ba^  open  at  the  end  (Fig.  603).  The 
Aril  does  not  appear  in  the  ovule,  but  ia  developed  suhse- 
qaent  to  fertilization,  daring  the  growth  of  the  seed.  Of 
the  same  or  similar  nature  is  the  Cahuncle  found  at  the  hilum  in 
Polygala,  forming  a  loose  lateral  appendage.  Strictly  speaking,  it 
u  to  be  distinguiahed  frcMn  the  Strophiole  (like  that  of  Euphor- 
bia), which  is  a  cellular  growth  from  the  micropyle ;  but  the  two  are 
not  well  discriminated.  An  analogous  cellular  growth  takes  place 
on  the  rhaphe  of  the  Bkwdroot,  of  the  Prickly  Poppy,  and  of  Dicen- 
tra,  forming  a.  oonspicaous  crest  on  the  whole  side  of  the  seed. 

631.  The  NoeleUt  or  leroel  of  the  seed,  consists  of  the  Albuscen, 
when  thti!  sul^tance  is  present,  and  the  Embbyo. 

632.  Tbe  AlbmBCDi  which  has  also  been  termed  the  Perisptrm  or 
tbe  Endosperm,  has  already  been  described  (125)  as  the  floury  part 
of  those  .seeds  in  wbtclt  an  amount  of  nourishment  for  the  germi- 
nating plantlet  is  stored  up  outside  of  the  embryo.  This  was 
called  by  (^rtncr  the  albumen  of  the  seed,  from  some  fancied  anal- 
ogy with  the  white  of  an  egg  as  to  situation  or  function ;  —  an  un- 
fortunate term,  on  account  of  its  liability  to  be  confounded  with  the 
quaternary  chemical  substance  of  the  same  name  (357),  one  of  the 
forms  of  proteine.  Being  in  general  nse,  the  term  cannot  now  well 
be  discarded. 

683.  The  Albumen  of  the  seed  consist);  of  whatever  portion  of  the 
tissue  of  the  ovule  persists,  and  becomes  loaded  with  nutritive  mat- 
ter accumulated  in  its  cells,  —  sometimes  in  the  form  of  starch- 
grains  principally,  as  in  wheat  and  the  other  cereal  grains ;  some- 
times as  a  continuous,  often  dense,  incrusting  deiHwit,  as  in  the  cocoa- 
nut,  the  date,  the  coffee-grain,  &c  When  it  consists  chiefly  of 
itarch-grains,  and  may  readily  be  broken  down  into  a  powder,  it  is 
Mud  to  hfifarinaceoiu,  or  mealy,  as  in  the  cereal  grains  generally,  in 
buckwheat,  &c.  When  a  fixed  oil  is  largely  mixed  with  this,  it 
becomes  oily,  as  in  the  seed  of  the  Poppy,  &c. ;  when  more  compact, 
but  Btill  cafMiblc  of  being  readily  cut  with  a  knife,  it  'nfiesky,  as  in 

no.  608.    AMtdertiM  White  WmtwUljr,«ltblUMc4tk«utUiu,iiiagtilfiwL 
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the  Barbeny,  Aic. ;  when  it  t-hicfly  consititg  of  muciL'ige  or  vegetable 
jelly,  as  in  the  Morning'Gloiy  and  the  MalloWj  it  is  said  (o  be  utttti- 
taginotit ;  when  it  hardens  more,  and  becomes  den&e  and  tough,  so 
115  to  ofiR.'r  miSL'h  resistance  to  the  knife,  as  in  the  Coffee,  the  Blue 
Ccho<Ii,  &e.,  it  id  comeom,  that  is,  of  the  texture  of  horn.  Between 
these  all  gradations  occur.  Conmionly  tlie  albumen  is  a  unitbrm 
deposit.  But  in  the  nutmeg,  as  also  in  the  seeds  of  the  Papaw  (Fig. 
658),  and  of  all  phinti  of  the  Cit,-5tanl-Applc  Family,  it  presents  a 
wrinkled  or  variegated  appeai-anre,  owing  to  numerous  trsiiiftverse 
divisions,  which  arc  probably  eaused  by  inflections  of  the  innermft^t 
integument  of  the  geed :  in  these  ca.sc9  the  albiinfien  is  said  to  be  rumi- 
natefl.  The  albumen  may  originate  from  new  tiFsue  formed  either 
•within  the  embrj'O-^tic  (579),  whii:h  is  probubly  Uie  roofL^  common 
ease ,  or  in  the  nucleus  of  the  ovule  exterior  to  the  embryo-^ac, 
which  13  certainly  the  case  in  the  "VVater-Lity  and  its  allies, luid  in 
Sftumrus ;  for  here  the  tJikkened  embryo-sac  persists  within  or  at 
one  extremity  of  the  csopious  albumen ;  or  both  Tttnds  may  eoexist* 
Wiien  this  is  the  ca<e,  the  outer  iilburaen  may  be  distinguished  aa  the 
^perisperm,  and  the  inner  as  the  irtdotperm. 

-  634.  Seeds  provided  with  albumen  (&s  in  Fig.  599,  600,  605,  606, 
609,  610- 61 G,  622,  &c.)  are  said  to  be  albuminous  ;  those  destitute 
of  it  (bs  in  Fig.  607,  629,  110,  120,  &c}  are  txuMmtnous.  The 
comparative  amount  of  the  albumen,  and  it£  relation  to  tlie  embryo 
in  various  seeds,  may  be  seen  on  inspection  of  many  of  the  subjoined 
figures. 


635.  The  Embr^'O,  or  Gem,  being  an  initial  plantlct  or  indiv]dit.i],  i<; 
of  counse  the  mor^t  injiHiruint  part  ofthe  peed:  to  its  prfiduction,  protec- 


FIO.  004     Sm4  Ota.  Vlolut  (uiAlmpoiu), •nlAi^ed :  a,  hlhta  or  mat ;  &,  Thaphe ;  r,  cti 

FIO.  VA.  TcitleHl  «ectUiD  of  U»  miiHi,  ibow)ag  tb*  Mnlght  tmirjn  Id  the  mxii  tit  themnlf 
slbumtm. 

f  10.  GOO.  Te-tlc^  fccUon  «f  tb«  (<irt]jDtropoiu)  Mcd  cf  Du«kvlM«.t,  shoving  tlie  embTjo 
foMid  nHud  In  tb»  mmlj  iltHuiuMi. 

FJO.  dOT.  Twtial  wetlda  of  Uw  (uiAtrti^a*)  Mad  »r  ISodM  Vli^aba,  tbt  embiyo  HfO* 
Iple^Iy  fltUD^  the  ccwt*. 

FIG.  GOe  S«ed  af  Delpbtntiun  Itietmm  [aBateopom),  aiilnfed;  a,  th*  btliun;  Ir,  tba 
tfa&ptae  ;  {  tb«  cb«lm.  KIO.  Verrlctj  MCtloti  <^  th»  fwrw  r  c,  Ibc  chnlu*  ;  if,  ttw  t««t»',  t, 
tb^  tipDim  p  ff  thv  KibiUQta  \  fTi  the  fniliute  embryo  lai^ar  thv  bililm^  a. 
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tlJMi,  and  sapport  all  the  other  parts  of  the  fruit  and  flow<>r  are  sub- 
aerrienL  It  beomnes  a  plant  hj  the  mere  devek^Hnent  of  its  parts : 
it  therefore  possesses,  in  a  rudimentaiy  or  undeveloped  state,  all  the 
eMential  organs  of  v^etation,  namelj,  a  root,  stem,  and  leaves.  '  Its 
general  structure  and  dereloproent  have  alreadj  been  explained  in 
c«iosiderable  detail  (118  - 130). 

636.  In  albuminous  seeds  it  is  natnndlj  the  smaller  and  its  parts 
Uie  lees  developed  in  proportioD  to  the  amount  of  albumen,  and  the 

several  organs  are 
developed  or  even 
formed  in  germina- 
tiotu  In  exalbuml* 
nous  seeds,  where 
the  embrj'o  con- 
stitutes the  whole 
kernel,  its  several 
parts  are  ordina- 
rilj  cfxispicuous, 
although  thej  are 
oiken  more  or  less  disguised  bj  thickening;  as  the  cotjledcMis  in 
iSbe  Almond  (Fig.  108)  and  (Theny  (Fig.  Ill),  and  especiallj  in 
dw  Pea  (Fig.  118),  the  Aoom  (Fig.  120),  the  Horsechestnut  (Fig. 
680),  and  the  like. 

687.  Tlie  parts  of  the  embryo,  as  already  illus- 
trated (120)  are  the  Radidty  the  Cotyledoru,  and 
the  Plumule.  The  radicle  is  the  axis,  or  rudimen- 
tary stem,  —  the  first  intemode  of  the  axis  (121, 
157),  from  the  lower  extremitj  of  which  the  root 
is  produced,  while  the  other  bears  the  cotyledons, 
L  e.  the  leaves  of  the  first  node  ;  and  the  plumule 
is  the  bud  which  crowns  the  summit  of  the  radicle. 

638.  Owing  to  the  mode  of  its  formaticm  (580),  the  radicle  of  the 


no.  610.  Tartiial  laeikm  of  tba  wad  of*  Paoay,  ihowliig  a  ioull  emlwyo  Mar  tlw  \mm  «f 
th»MpkMia  albaaMa.    SU.  Tba  «mbr70,  Oattliad,  and  mora  nikgnl&ML 

VIO.  612.  Saetkm  of  a  and  of  Bwbarry,  with  a atnight  emboo  in  tha  asia  of  Um  allm- 
MM.    6U.  lU  ambiTo.  dataelMd. 

no.  614.  Saetion  of  a  Potato  aaad,  alMwli«  tba  ambcTO  ooUad  In  tfa«  albnniaii.  61&.  I*a 
MkbiTO,  datachad. 

no.  616.  8aetioaartbaaaadofinTabaiaarfoiirK>N!look,aborwliiKtba<mbi7oeotMieHld 
ttaooMdaortbaalbaaMa.    617.  Ila  ambiyo,  datacted,  Md  partljr  aptaad  eat. 

na.  61B.  iMbiTOor  Ik*  PnapkKirith  ttaihott  ladielaaad  Wfa  ■adteteotjladona, 
MMflatwIfM.    6Ml  ATtfaatwfltfwiaf  thiM 
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embryo  is  alwaya  near  to  and  pointc;  towordis  the  mic^Dpyle  of  the 
geed,  viz.  to  wlmt  was  the  orifice  of  the  ovule;  and  if  tlie  embryo  be 
straight  {as  in  Pig.  60o),  or  merely  partaktis  of  the  cun^alure  of 
the  seed,  the  cotylodons  poliil  to  the  opposite  extremity  of  the  eeed, 
that  is,  to  the  chala^^o.  The  [losition  of  the  radicle  t^  respects  the 
bilum  viirics'witli  the  different  kind  of  seed.  Li  the  orthotropous 
form,  Vs  in  Heljanthemum  (Fig,  600)  and  Buckwiieat  (Fig.  606), 
the  radicle  necessarily  ijointa  directly  away  fivm  the  bilum-  In  the 
anatropous  form,  as  in  the  «etd  of  the  Lin- 
den (Fig.  599)  and  Violet  (Fig.  604,  605), 
the  extivmity  of  the  radicle  is  brought  to 
tlie  immediate  vicinity  of  the  hilum;  and 
so  it  is,  altlvough  in  a  diflereni  way  ia 
the  campy loiropoua  fieed  (Fig.  620,  621);  while  in  the  amphltro- 
pou3,  the  riiditle  pointa  away  from  the  hilum  InteraJly,  at  a  right 
angle  to  the  funicuhis.  As  the  nature  of  the  ovule  and  seed  may 
Qsually  be  ascertained  ty  external  inspection,  so  therefore  the  situa- 
tion of  the  embrj'o  willriin,  and  of  its  purt.-s,  may  often  be  inferred 
without  direction.  But  the  diiaeection  of  seedd  is  not  generally  a 
difiicuU  operation. 

639.  The  pot^ilion  of  the  embryo  as  respecta  tlie  albumen,  when 
tliat  h  pre^eut,  is  vuriotis.  Although  more  eommonly  in  the  axis,  it 
)s  often  exeentricj  or  even  external  to  the  albumen,  ss  in  aU  Grasses 
and  cereal  Giiiinii  (Fig.  622-624),  in  Polygonum  (Fig.  II H),  && 
When  external  or  neaiiy  so,  and  cun*ed  circularly  around  the  albu- 


men, M  in  (lOOsefoot,  Chickweed  (Fig.  621),  and  Mlrabilis  (Fig. 
616),  it  is  said  to  lie  peripherir.     When  bent  or-  folded  in  such  a 

F!0.  630.    Cten|jjlotTapoii«  k«(]  of  Iha  foRHttmi  Cbfcliirwit  (^Ihuta  nwdk),  maffolflad. 

no.  S!l.    S«rdan  of  tti«  Mun«,  ittowltie  Um  mahrya  cctJed  tnatid  Cbc  otibddA  oTiJImiafii. 

FIG.  623.  ViTtlal  lecUot]  of  •  gnio,  ti  Indtan  Vom.  t«**lDt  thKHigh  th«  tmbtjA;  e,  tb* 
cMji'laddin;  p,  tUt  pluiuuJa  ;  r,  Uie  ndklo.  (A  bl||[falyiiu^iilflad  pcntloD  of  tliB  albumen,  wUdl 
nukH  op  Um  prioelpB)  bdik  tut  tti«  gn<Q,  I*  thtiwa  In  Fig.  70,  p.  M.)  Q^-  FtmlLu'  HeUda  af 
»  grmln  ef  Kiu.  SM.  Tartl«l  fiictioD  ot  >n  Otttfiahi :  s,  tba  mlfaiuaui ;  c,  tha  (otyltdon  (  p, 
the  pluiniiU ;  mai  r,  Uw  niUeln  of  the  «mt)rj/a 
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waj  Umt  tlie  radicle  liee  along  the  edgeat  of  the  cotjrlcdooft,  tht 
latter  are  Auid  to  be  aecumhrut  ( Fig,  700) ;  or  when  the  ludklB 
restd  ngain^t  Uie  buck  of  one  of  ihcin,  or  in  pi'oximlt)'  to  it  (Fi^ 
705),  they  are  incuti^>eui,    - 

640.  The  direction  of  the  embryo  with  respect  to  the  pcritarpu 
rLo  particularly  nolioed  by  gy^lematic  writers;  who  employ  the 
terras  ascenditig,  or  radicle  $nperior,  when  the  ktter  points  to  \k 
SLpex  of  the  fiiiit ;  descending,  or  radicle  inferior,  M'Uen  it  points  lo 
i\A  base  ;  eetitripetal,  when  tlje  radicle  is  turned  towards  llie  !«i> 
of  tlie  fruit ;  ceiUrifuffaf,  when  turned  towiirtU  the  sides  ;  and  MfK, 
when  It  henrs  no  evident  or  unifana  relation  of  tlie  kind  to  th« 
periciirp. 

641.  As  to  the  number  of  its  cotyledon?j  or  the  degree  of  <fii)i- 
plexity  or  simplicity  of  the  embryo,  the  princiiial  type^  have  Birvmij 
been  considei-ed  (128).  Tjje  plan  of  the  eiubryo  in  ExogwKWi 
phuits  is  to  Imve  a  jmir  of  o|>j)Oj'ite  cotyledons  ;  thnt  is  (lie  eiflbrrs 
is  die^tifledojiout,  and  sudi  plnntj  lire  deiunninatod  DiCOTin.£t>0- 
irous  Plants. 

$43.  A  niodi6(»tion  of  thb  plan  occurs  iti  Pines  and  inoitStiMr 
Con i fens,  in  which  the  cotylfduni  are  Increased  to  three,  &m,^ 
or  eren  to  Meen,  in  a  whorl  (Ftg.  133,  134);  and  thi»  emhryod 
h[ghe,>it  complexity  is  called  polycofiflfdoaous.  The  embryo*  ^ 
«ome  I^guminou.s  or  Cruciferous  ptani^i  are  occa:;ionallj  found,  with 
three  cotyledons,  &s^  an  accidental  deviation. 

G43.  But  in  all  Endogenou.<«  plants  only  one  cotyledon  appe^ 
i-  e.  only  one  seed-leaf  on  the  primary  node  ;'  if  two  or  more  nrtb" 
mentary  leaves  are  present,  they  are  alternate,  and  all  hut  the  fii*i 

belong  to  the  plumule.  Here  t!te  tt»- 
bryo  m  taotiocot^edonous,  and  hem'c 
En(kgeii3  are  ako  termed  MoNOCOit- 
LEDONOus  Plants.  The  inono«*J- 
ledoDoiiH  embryo  does  not  ui^ually  ft^ 
sent  a  manifest  dii^tinction  into  radidCt 
cotyledons,  and  plumule,  &i  the  iwdty 
ledonous ;  but  often  appears  lik«  » lio- 
mogeneous  and  undivided  cylindripal  or  club-shaped  body,  ad  i»  IH« 

ttO.  aSE.  Bwd  of  THgloehln  pvliutn  ;  lb«  rhtphc,  kading  to  l)w  ctttmg  elalitt  *l  0* 
ntomtt,  tocntd  toWKrdt  Uw  ir«.  626.  Tbe  eiubryo  dotaebtd  ftoctt  tlw  mil-fiakU,  ibaal*! 
Mw  toog^tddlEu]  chink  ftt  (be  bue  of  tbe  cQtjrledoa  ;  tlw  (bort  pari  ImIov  U  tbm  ndlel*.  ■>•' 
luiM,  wttb  tb*  eiilnJt  tunwd  latisnllj,  mud.  halt  tUe  cotjplmdaD  cur  awv^,  brinflaje  to  1^  U** 
plniniita  omwigtted:  vUhia.    623   A  onwi-iMttoa  Umxif  b  Cbe  f^iuuult,  tnore  mugnWril. 
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(Fig.  131)  anil  Triglorhm  (Fig.  626),  In  the  kttcr,  however,  claso 
inspec.lion  reviials  a  vertital  slit,  or  cliink  just  above  the  ntdiculnr 
exiretnily,  tlirough  vHiifh  the  phimult;  is  pi-oirudud  in  gcmiiimtion. 
If  the  embryo  be  divided  jwiPiillel  with  this  sHt,  the  pl^inule  is 
brought  into  viKvr ;  as  in  Pig.  627.  If  (k  horizontnl  section  be  niflde 
at  this  point  (fu  in  Fig.  G28),  the  cotyledon  i^  found  to  be  wrapped 
aitMind  the  enclo;:«c<l  plumule,  Bhenthing  it,  niut.-li  as  the  btid^nd  the 
younger  parts  of  the  sff  m  arc  sheathed  by  the  ba*e3  of  the  leavea 
in  most  monocotyledonous  plants.  The  plumule  is  more  tnanife-st 
in  Grasses,  es;pefi;illy  in  the  cei-eal  grain*,  nnd  more  complex,  ex- 
hibiting Uie  ruilimcnU  of  seveml  coneentric  leaves,  or  of  a  strong 
bud,  previous  to  germinfttion  (Fig.  622-624,  and  126-128).  In 
nuiny  eiiiJifa,  however,  no  distinction  of  pnrts  ts  apjiurent  until  ger- 
mination fornrrttijieeii ;  as  in  the  Onion,  Iris  (Fig.  131),  &t:. 

644.  In  several  Dieotyledonoua  phmta  one  cotyledon  h  smaller 
thnii  the  otiipr,  vh.  the  inner  one,  wlum  the  embryo  h  coiled  or 
folded.     And  in  nil  the  s.pede<  of 

Abi*unift  this  cotyledon  is  wnnting, 
e(»  Uiftt  Uie  enibrjo  beeomes  teeh- 
Btcally  nionocotyledonous.  In 
tlie  Dodder,  a  genud  of  leafless 
para£:itie  plants  of  the  Convolvu- 
lus family,  the  embryo  al?o  is 
enlirely  destitute  of  ootyledonfl 
(Fig.  148).  Here  these  organs 
are  fluppressed  in  an  embiyo  of 
eontiidt* ruble  eizc ;  but  in  most 
such  paraitites,  the  embryo  is  very 
minute,  as  well  as  reduced  to  the 
greatest  degree  of  simplieity,  and 
eeeins  t0  remain  until  gennination 
in  a  very  rndimtntary  state. 

645.  Sometimes  the  two  cotyle- 
drms  of  a  dicotyledonous  embryo 
8r«  cousolidated,  or  more  or  lesa 
eoberent  by  their  contiguous  faces 

into  one  ma."*?,  when  they  are  said  to  be  conferTuminatc,  as  in  the 
Uorseeheatnut,  Buekeyc  (Fig,  629,  630),  and  the  Chestnut,  In 
these,  UB  in  other  embryos  with  very  thick  cotyledon^  the  latter  are 

no.  (09.    SmsttOD  of  tiM  •nd  Oif  a  Daetw]!*.    <laCt.  X  Buck*/*  in  BVTmliiAtlML. 
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neoeesai'ily  k^t>§eeov^  in  germination  (124,  126),  that  iis,  Uiey  w 
main  underground,  <-*nelosed  wiLliiq  the  tfHOis  erf  the  s«*d,  yielding 
their  abundant  store  of  tiourit^liniertt  to  the  radicle  iuid  lite  plianule; 
and  the  fii^i  leav&i  that  appeur  ni'e  those  of  the  plumule. 


Sect,  II.    GEBiaxAMON. 


646.  GcrsilaiiUon  is  the  initial  R£t  of  growtli,  bj  wliioh  the  embrp 
in  a  seed  develops  into  a  planlleU  The  steps  of  the  early  growA 
have  already  Lettn  suJlk-iently  explained  in  an  early  port  of  tliis  vol- 
ume (iia-132). 

647,  The  seeds  of  some  plants  (s^urh  as  the  Red  Mjtph')  germi- 
iiate  iihortly  atWr  falling  to  the  ground ;  those  of  most  other  iiliuiU 
not  until  the  next  yciir,  or  even  later.  How  long  scGds  may  reuun 
the  power  of  geiininiiLing  is  uuceitain,  mid  is  extremely  variable  in 
diflfertfnt  speeiea  jiiid  families.  Those  of  murjy  plaiitij  under  ordinan 
circuraBtaiicejj  can  rarely  be  made  to  grow  after  two  or  three  jeani 
eontfi  will  germinate  pretty  well  afit?r  eewral  yuars  keeping ;  uhI 
the  eeed^  of  certain  Leguniinoua  plantij  have  been  known  to  genni' 
Bate  when  sixty  yeare  old.  But  the  current  aci-ouiit«  of  wheat, 46 
being  rnl^^cd  from  grain  taken  from  ancient  mummies,  CLrcus»i>D- 
tially  authenticated  as  some  of  them  appear  to  be,  musit  he  received 
with  the  gifatest  misgiving,  if  not  with  entire  incrediiUiy.  One  rf 
the  most  probable  cases  of  germination  of  ancient  eeed^  on  record  i» 
that  given  by  Dr.  Lsiidley,  of  some  Ra.'spbcrrie-s  "  raised  in  the  ^ 
4en  of  the  Horticultural  Society  from  seeds  taJi:en  from  the  siemwJi 
of  a  mtui,  whose  skeleton  was  found  thh'ty  feet  Ijelow  llie  smfecccf 
the  eartli,  at  the  bottom  of  a  barrow  which  was  ojiened  near  Doreh*** 
ter.  He  had  been  buried  with  gome  eoins  of  tlie  Emperor  Haiirivi'i 
and  it  is  therefore  prohaUs  that  tite  seeds  were  tixteen  or  »«w«ito«« 
hundred  t/ears  old-"  Ha-^t  seeds,  when  huned  deep  in  tho  txik 
where  tliey  are  subject  to  a  uniform  and  moderate  lempenit^ire^  irad 
removed  from  the  influence  of  the  atr  attd  light,  may  be  in  a  favoralilt 
state  for  the  preservation  of  vitality,  and  would  be  likely  lo  grnui- 
naie  when  brought  to  the  flurfaco  wfter  a  eonsidftrable  intt!rvaL  Bo! 
the  poir^siliility  of  ml^^takc  or  of  conuj^ion  must  be  more  thorougiil? 
eliminated  before  a  case  of  such  extraordinary  teiuicity  of  life,  wkJ" 
conditions  in  some  reapecta  very  unfavorable^  can  be  considered  tf 
well  established 
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C4fl.  The  t'onditiodis  requisite  to  (jenninalion  are  exposure  lo 
3uoi.stuit»  jiiid  (o  a  certain  aiDount  of  heiU,  vuryin^  from  A0°  to  80** 
(Fahrenheit)  for  the  plants  of  temporftte  cliiiuitf*,  to  whieh  mu»t  b* 
adtled  a  free  conimu nidation  witii  the  air.  Direct  Itj^ht,  hi  essi-ntial 
to  &uhi;e<jucnt  vegetation,  h  unnecessai-y,  tinj  gr'ntTnUy  iinfflvoitiiblt?, 
to  gemiiiiation.  The  degi-ee  of  hi?at  recjuirfJ  to  exriie  the  lai<>iit 
vitulky  of  tlte  erobrj'o  is  nearly  uiiifonn  in  the  mme  epceies,  but 
widely  diflepetit  in  diifereot  plants ;  since  the  cominon  Chickweed. 
will  germinate  at  a  temperature  not  far  above  the  freezing-poiut  of 
water,  wliile  the  seeds  of  ratiny  tropical  plants  require  a  heat  of 
90"  to  110*  (Fahrenheit)  to  call  them  into  action,  and  are  often 
exposed  to  a  considerably  higher  tenjperatm*e.  Seed^  are  in  tJie 
most  favorable  cutidition  for  gcimination  la  spring  or  summer^  when 
loosely  coverpJ  with  soil,  which  excludes  the  light  while  it  freely 
admits  tlie  aii',  moi^ilenuid  by  ghowen^,  and  wanned  by  the  mys  of 
the  sun.  The  water  which  is  slowly  absorbed  foftens  all  parlj^  of 
the  eeed ;  the  embryo  sweli^,  and  bui-sta  its  envelopti!),  or  the  elon- 
gating mdlrle  in  protrudrd  frorti  them,  and  all  tlie  pnrt-s  grow  or 
unftitd  in  the  mimner  ahvady  deserilx-d,  each  orfsin  in  its  proper 
medium,  the  root  .being  developed  in  the  soil,  and  the  stem  and 
leaver  in  the  air. 

649.  The  nourishment  which  the  embryo  requires  during  germi- 
nation is  furrtUhed  by  the  atarch,  &c.  of  the  albumen  (6a2),  when 
this  6ub.<tanoe  is  present  in  the  seed ;  or  by  atarehy  or  other  nutri- 
tive matter  accumulated  in  its  own  tissue  (636,  V23y  But  as  starch 
is  insoluble  in  cold  water,  certain  chemical  changes  nre  necessary  to 
bring  it  into  a  fluid  etalc,  $o  that  it  may  nourkh  the  embryo.  These 
changes  are  indted  by  the  proteine  or  neutral  njsottzed  products 
(354),  which  are  largely  accumulated  in  the  seed,  cilhcr  in  the 
albumen  or  in  tlie  embryo  itself,  and  which  take  the  initiutive  in  all 
the  tramformnlions  of  vegetable  matter  (27).  In  the  germinating 
seed,  just  as  in  growth  frf>m  a  bulb  or  tuber,  the  changes  c<!.*enttaJly 
rainsiat  iji  the  tranftfortDation  of  the  sf^tarch,  first  into  dextrine,  or 
gum,  and  tlicncc  into  sugar,  a  part  of  which  is  destroyed  by  ro^^olu- 
tiun,  fii^t  into  acetic  ncid,  and  finally  into  carbonic  acid  and  watcr^ 
witJi  the  abstraction  of  oxygen  from  the  air,  and  the  evolution  of 
heat  (349,  370-373),  while  the  remainder  ia  rendered  directly  guV 
servieut  lo  the  growth  of  the  plantlet.  The  reason  why  lio^lit,  ^o 
esdcntial  to  subsequent  growth,  impede:^  or  prevents  in<-ipie.tit  ger^ 
minntion,  becomes  evident  when  we  remember  iliat  it  incites  the 
28* 
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dccompodlion  of  cArbonic  adi,  and  tbe  fixation  of  carbon  bj  tl 

plant  (344-350);  while  germination  ia  neees»arily  alteiitled  byin' 
opiKJiiie  transfoptnation,  namely,  the  destruction  of  a  jxinion  of  or- 
ganized matter,  with  the  evolution  of  carbonic  acid.*  In  gemuia- 
tlon,  as  in  any  other  aet  in  which  matter  h  traui; formed  or  imnv 
feiTetl,  there  is  a  certain  expenditure  of  foree  and  loss  of  ofgaimwl 
material.  The  planllet  ia  obliged  to  dwjompose  and  destroy  a  pirt 
of  the  starch  or  otlii^r  material  provided  fur  its  iuilial  growtlvii 
order  that  it  may  tmnaform  the  rest  into  dextrine  uud  eugir,  ttiii 
this  again  into  cellulose  or  ilie  tnaiei'ial  of  the  new  cells  formed  in 
its  growth. 

6.30.  The  study  of  the  seed,  and  of  the  development  of  the  em- 
bryo it  contains  into  a  plantkt,  completes  the  cycle  of  vegetnble  life 
in  tlie  higher  grade  of  Pliicno^unqus  plants^  and  brmgs  us  htek  W 
our  starting-point  (118,  119). 


CHAPTER     XII 


OP  BU'RODUCnON  JK  CBYPTOGAMOUS  OR  PL0WERUS3 


651..  Thk  lower  grade  of  Crtptog Allocs  ok  FlowkblbB 
Plants  (Chap.  TI.  Seel.  I.)  would  now  refjuirc  to  Le  con^idewi 
both  as  to  the  vegetation  and  their  repitxluetion.  But  tlie  plwi  t>^ 
structure  in  each  princtpal  Cryptogamoua  family  is  so  {leculiar, 
and  the  org^ms  of  fructifitmtton  espeeially  ao  diverse,  ibU 
moi-phology  cmmot  be  presented  under  one  common  type,  as  in  ', 
nogamous  vegetation.  Each  great  family  or  group  would  h»Tt !« 
be  separately  treated,  and  with  much  fuhicss  of  illui^tration,  to  nutiiB 
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*  Seeds  may  c»snally  eerminate  whilo  uttftchcd  to  the  panmt  plmit,  «ip«WT 
sack  as  an  GurrDundid  witli  pulp,  like  thoao  of  the  Cu(;umbt;r  and  Mt.'kHi<  T^ 
procMs  is  liablo  to  oomtnenco  in  wheat  and  othor  gimin,  when  protracted  im» 
&ad  rninr  wcjithor  occurs  at  the  period  of  ripenings  aad  the  allnimeii  bocoBC 
glutinous  Kud  sut-et,  from  the  partinl  transformeitmn  of  th<?  !^tarch  into  Aaf^ 
and  «ugw.  In  the  Mnngrovc,  wliich  forms  dense  tliickvts  alnn^^  tropicil  liWMr 
gGimiitatinn  liAbiiniilly  commences  in  the  pericarp  while  iho  fmit  rennuMontte 
tnv  •  and  die  ntdicle,  piert- ing  the  {ntegumcnts  which  eocloso  it,  elongfttH  b  V* 
•ir;  euuh  n  pluit  being,  u  it  were,  viviparoui. 
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the  subject  intelligible  to  llie  unpractised  stmlent.  This  can  liardly 
be  done  in  eo  elementary  a  work  as  the  presL-iit,,  but  requires  u  Bcpa- 
mte  treatise.  Tlio  stitdcnt  wlio  has  inCelligtititly  studied  tlie  present 
volume  up  to  the  present  point,  ia  prepared  for  the  more  ditficult  study 
«f  ihe  strticiure  of  Crypt ogiimons  plant**,  in  the  only  genural  work  of 
ihe  kind  that  ha.ji  jet  a[i[]t!iired  in  the  Knglish  languiige,  viz.  Bi'-rke- 
l€y*4  Ititrodttdion  to  On/ptOffamic  Boianjf.  An  enumeration  of,  the 
Cryptogamoua  orders,  with  a  brief  nosice  of  their  structure  and  aub- 
ordiniiie  divisions,  tnny  lie  found  in  the  systematic  part  of  the  pres- 
ent M'oi'k,  A  elicit  fiketch  of  their  grades  of  development  as  to 
vegetaliot)  hiis  iilrciidy  been  given  (97-113),  Wo  here  attempt 
to  present  merely  a  very  brief  and  general  ac-count  of  their  plan  of 
repnxluclion,  divcssted  as  far  a5  pos^iible  of  tecbnit^l  ternui 

652.  Ttdieii  collect  i%'e!y,  we  distinpiiah  tliis  lower  Fcries  of  the 
vegetable  kinj;dom  by  iieipttive  chanieteri  only  ;  i^aying  that  these 
plants  do  not  bear  ivMG  Jiowers  (consbting  essentially  of  stamens  and 
instils),  and  accordingly  do  not  produce  seeds^  or  bodies  consisting 
of  a  distinguli^hnhle  embryo  phuitlet,  di^veloi|it"d  hi  an  ovule  through 
fertiJization  by  pollen.  Their  jrpor«  (97),  or  the  boiliu.-s  proUueedtn 
tbeJr  fruerificatjon  by  whiclt  they  are  propagated,  and  which  there- 
foix*  iuiswer  to  needs,  »ix'  single  cells,  at  least  in  jw»t  euses,  The*>e, 
as  the)'  gerniinaie  in  the  soil,  or  whatever  medium  they  live  in,  un- 
dergu  u  devi.-lopment  at  ihe  lirne  of  their  gerraination  whioh  has  been 
compared  with  ihfit  of  the  emliryonal  vesiele  (iJ79)  during  its  devel- 
fi^»meni  into  the  embryo  in  the  ovule  ;  and  by  growth  directly  give 
rise  to  the  [)!ant. 

G-j5.  It  was  once  tliought  pix>l>able,  that  these  spores  were  pro- 
duced, and  were  eapable  of  developing  into  the  ]tlant  without  Ix-ing 
fertiJized  by  other  eella  aiisiwering  lo  pollen  ;  or  at  leaiit  that  this  was 
the  CJtie  in  all  the  lower  orders,  such  as  Algce  pnd  Fuiigi,  and  in  some 
of  the  highest,  such  as  Ferns,  But  the  sagaciouK  Linnsuus,  by  nam- 
ing liiejn  Cryptogamous  plants  (i.  e.  plants  with  concealed  organs  of 
reproduction)  secnjij  to  luive  i-eronh-d  Jiis  bt^lief  that  ihey  were  really 
bkexiial,  or  furnijihed  with  two  sorts  of  organs,  the  fertilizing  and  the 
fertilised.  A  (series  of  important  di-^eovuries,  for  (he  most  part  of 
recent  date,  have  proved  this  to  be  so,  — •  have  made  known  a  true 
fecundation  in  numerous  species  of  every  Cryptogimiou-^  order,  and 
in  tlieir  loweiit  as  well  as  their  highest  forms,  thus  leaving  no  doubt 
of  \iA  imiTereality.  The  appuratud  and  the  processes  of  reproduction, 
however,  are  wonderfully  varied  in  tlie  diflereiit  groupa  of  Cryp- 
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togamous  plants.  A  few  examples  may  be  adduced,  illustratiTe  of 
the  principal  modes,  beginning  with  the  Bimplest  plants. 

654.  Beprodoetion  in  Planti  of  a  Single  Ceil  (lOO).    All  such  simple 

<meH»lled  plants  as  Protococcus  and  the  like  (Fig.  79  -  83,  18  -  22), 
Desmidiaceae  and  Diatomacese,  are  freely  propagated  by  cell-multi- 
plication (33  -  36), — the  division  of  their  protoplasm  or  whole  liying 
mass  into  bodies  which  directly  become  new  cells  like  the  parent, — 
or  by  original  cell-formation  in  their  interior  (29).  This  is  nou' 
aexutd  reprodnetion,  and  essentially  answers  to  the  well-known  prop- 
agation of  Phaenogamous  plants  by  bods,  bulbs,  offsets,  &c.  It  is 
probable  that  this  may  not  go  on  indefinitely  in  any  plant.  At  any 
rate,  not  only  do  all  the  higher  plants  propagate  in  a  different  way, 
viz.  by  flowers,  producing  seeds,  but  probably  all  plants  of  the  lower 
grade  also  have  a  sexual  reproduction  in  some  form  or  other.  It  is 
certainly  the  case  in  many  one-celled  plants,  and  in  others  almost 
equally  simple  in  structure.  As  in  Phaenogamous  plants,  sexual 
reprodaction  essentially  depends  upon  the  mingling  of  the  materials 
of  two  distinct  cells  (as  the  pollen-cell  and  the  embryonal  vesicle, 
679) ;  and  these  cells  in  the  lowest  forms  of  vegetation  represent 
in^vidual  plants.  The  simplest  mode  of  such  reproduction  in  the 
lowest  plants,  and  that  longest  known,  is  what  has  been  termed 

655.  Conjngalion.     This  is  the  mode  in  which  two  vast  tribes  of 
microscopic  one-celled  aquatic  plants,  the  Desmidiaceae  and  Diato- 

macete,  are  reproduced.  They  multi- 
ply rapidly,  and  apparently  without 
limit,  by  successive  division  into  two 
equal  parts,  which  separate,  each  be- 
coming like  the  ori^nal.  But  at  length 
two  of  these  individuals,  being  en- 
dowed with  the  power  of  movement, 
come  into  contact;  the  firm  or  oflen 
silicious  cell-wall  ruptures  or  gives 
way  in  a  definite  manner  at  the  place 
of  junction,  and  the  whole  contents  of 
the  two  conjugating  cells  or  individu- 
als are  commingled  into  one  mass  of 
protoplasm,  &c. ;  this  soon  has  a  coat  of  cellulose  formed  around  it. 


TIG.  681.  MagnHUii  indlTtdoal  of  Clocterlum  aeatam,  aft«r  KaUb.  682.  Two  IndlTUla&U 
Bon  mcniflcd,  In  eonjocation ;  their  oeUi  opaniog  oot  intp  tha  othtr,  and  Um  oootenti  mis- 
gM ;  in  088,  '■«'"«-"««"t ;  in  681,  ooUMtod  and  ftamad  Into  a  apon. 
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and  is  ircrw  &  spore,  which  ■when  it  grows  begins  a  new  aeried  of  in- 
diTiduaW  cievtiloixjfl  by  ^uccRssive  division. 

€5G.  tn  AlgB  can^sixling  or  k  Sirtglis  Sow  of  CcHi  one  tribe  prej^ents 
(be  same  mode  of  tvproduction,  and  the  various  specitd  of  Zygnema 
or  Spirogym,  fouud  in  altnost  every  pool  of  fre:?h 
water  at  different  tinic3  in  spring  and  Kummer, 
aflbrd  the  readiest  illustrations  of  «)njugiittoii, 
wliich  low  powers  of  the  microscofie  suffice  to 
exliibit.  These  green  thread*  when  ruHgnified 
are  Been  to  consist  of  single  i-owa  of  cylindricfil 
cells  jotnf-d  end  lo  end.  The  cells  being  all 
ftlike  fttid  equally  eupnble  of  conjugation,  each  is 
a,?  it  were  an  itidividual.  At  a.  certain  season, 
a  protuberance  appears  on  the  corre-spondtng 
parts  of  certnin  celU  of  two  adjacent  threads; 
tbe  budding  growth  oontinues  UiJlil  the  two 
come  into  contact;  the  intervening  wnlL*  are 
then  absorbed,  ofjening  a  free  coramunication 
between  the  caviticj*  of  the  two  cells ;  mcan- 
vbile  the  green  matter  and  protoplasm,  before 
trmnged  in  ^ome  definite  .shaj^^  in  each  .species 
(more  coramonly  in  one  or  more  spiral  bandj^), 
lireak  up  into  a  granular  masa  floating  in  the 
water  of  the  cell ;  this  all  passes  over  from  one  *^ 

cell  tQ  the  other,  — sometimes  to  the  one  ]daiit  and  sometimes  to  the 
oUier  in  adjacent  cells,  —  and  is  mingled  with  the  similar  contents  of 
tha  cell  which  receives  it  j  and  the  united  product  in  condensed  into 
a  green  protoplasmic  mas,^,  which,  acquiring  a  coiit  of  cellulose,  he- 
eocpea  A  new  cell  or  apore,  in  due  time  germinating  into  a  new  plant 

657.  In  reproduction  by  conjagation,  the  two  cells  or  individual 
are  alike;  one  i*  as  much  the  fertilizer  or  (he  fertilized 
Her.  But  the  clear  distinction  of  seics  which  all  the  higher 
Cryptogamous  no  less  tlian  Phienogamous  plants  exhibit,  is  also  mani- 
(d  in  those  of  the  aimpleat  structure,  viz.  in  plants  consisting  of 
[le  celU,  or  of  rows  or  clusters  of  flimilar  and  ei?scutially  inde- 
pendent cells*     That  in,  even  these  a€brd  examples  of 

PIQ  (S&,  Mik|^Aeil  view  of  two  (^Mijagsdns  fllunituU  atZfgnetad,  ihi^wlTig  ill  the  fttgn 
«C  th«  prWBB  by  whlrti  tlu  cnlls  from  two  SluiHidta  form  nch  a  corrMpanillDS  protutxTmoei, 
IhaM  eora*  lotg  eootact,  (he  luterreDJn^  wkIIj  ue  ibsorlied,  and  Itw  coDtentii  pva  troia  ab4 
'4^  lalo  Ihc  pUi^r,  Mv^Bqw,  &cqatT«  mo  l$nTU9trn£  rnembraDO,  and  tQ  foi^i  fr^pora  t  ttia  wtM^iu 
mM»  11)11 1111  t«d  fiooi  »hvn  llo«niw»nlj ;  « CDiBt>l«ttd  tpon  li  Hen  at  tb*  battom,  dq  (b*  rlgttt- 
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6'iS.  Direct  Ftrtilization  af  Spores  by  Spcrmatozoidi  from  he  )olk- 

ririiUDi;  llie  latter  answering  to  the  nnthcr,  or  f!?.*emiitl  ^mrt  *>f  ilw* 
Htiimcn,  of  Phretiogflmouji  plnnts.  Cnlm  •  hus  shown  thttt  e\en 
Volvox  —  an  undoubted  veg«table,  consisting  of  niicroswipic  craf- 
oclled  plants  of  rounded  form,  grouped  into  a  spherical  colony  —  las 
a  true  Kexiial  propagation,  like  thnt  of  the  liiglicr  green  Algie,  foiiw 
of  the  individiiiils  or  colls  of  llie  Fpliere  producing  anlheriiiia  orf(J- 
tilizing  ee)l^,  while  others  produce  spores,  or  Ixxlies  which  beixijjie 
such  on  being  fertilized  by  the  antheridia,  which  nlone  renders  tlvait 
capiible  of  germination.  A  good  gcaeral  idea  of  biaexunJ  rt'jirodui'lkiii 
in  the  simplest  Alme  may  best  be  obtained  from  a  brief  ah»tnK-t  Kt" 
what  has  lafdy  been  discovered  by  Pringslieim  and  Cohn  in  tMoof 
three  common  Bpccies  of  comparatively  ensy  investigation. 

C5i>.  Vaiieheriu  is  ^  genus  of  several  species  of  gi-eea  Al^,  osn* 
Biating  of  isimplc  but  indefinitely  bmnching  cells  (Fig.  89).  In  fnit- 
tificHtion,  the  w^hole  contents  of  tiie  more  or  less  enlarged  exiremitj 
of  some  of  the  branches,  or  of  a  special  projeciioo  from  the 
of  the  cell,  septu-ate  from  the  general  coiucnts  of  the  pLant, 
dense  into  a  globular  green  ■maf^s  (fig-  89  o),  and  become  a  spor% 
which  at  length  escapes  by  a  ruptm"e  of  the  walls  (Fig.  90),  moT( 
freely  about  in  the  water  for  some  hours,  then  fixes  itself,  and 
minates,  elongating  directly  into  a  tiiread-like  and  at  length  bi 
ing  plant,  like  the  parent.  Here  there  appear*,  and  was  gen 
thought  to  be,  reproduction  without  fecundation,  Vuueher,  howi 
more  than  lifdf  a  century  ago,  noticed  one  or  more  hom-fhaped 
jections  in  the  vicinity  of  the  spore-beariug  portion,  which  he 
pected  to  be  the  onidogties  of  the  anther.  Nothing  bad  been  f( 
to  verify  thia  view  until  the  year  1 854,  when  Pringsheim,  of  Ber! 
dispovered  the  fecundation  and  verified  this  conjecture.  The 
shaped  body  is  an  antheridium^  or  the  analogue  of  the  anther. 
pro<luce*  myriads?  of  extremely  tninute  eArpu.*cles^  of  oblong  i«ha] 
and  furnished  with  a  bristle  or  cilia  at  each  end,  by  the  vibration 
which  they  move  freely  m  the  water.  These  are  tpmiRa(Qz<»dt 
called  from  their  obvioui'  resemblance  to  the  spermatozoa  of 
mab),  and  llie  analogues  of  pollen.  At  the  pi^}>er  time  the  lUii 
ridium  bursts  at  the  summit,  and  dtschai^^  the  fipernuttosoidi)  i 
lhi$  time  the  wall  of  the  projection  which  containii  the  spore  like 
opens;  numbers  of  the  free-moving  spermatozoldi  find  their 
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*  In  (hmptew  Jiendui,  vol.  43,  1856,  ntiil  Ann.  Set.  Nat.  tcr.  4,  vol.  i,  )>. 
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into  the  opening  and  into  contact  with  the  forming  spore^  or  even 
penetnUe  ita  aubstance  i  it  being  an  amorphous  masi?,  coated  with 
protoiilasTxi  only.  But,  as  n  con^cqiience  of  fecundation  bjr  one  or 
more  fpennatozoid*,  n  vs-hII  of  (x^Uulos^e  is  prpsently  formed  on  itt 
&»riace,  convening  it  into  a  proper  $peciei>ied  coll  or  spore.* 

6C0,  iEdogoninm  is  a  genua  of  simple  Algas  of  llie  Conferva  tribe, 
consisting  of  a  raw  of  cylindrical  cell^  planed  end  to  end,  as  in  Fig. 
639.  Some  of  tlie^^e  cell^,  usually  shorter  than  tlio  rest,  b«i'ome 
tumid,  and,  without  conjugation,  have  their  wliole  grt't-n  conlfiilA 
transfonned  inio  a  ^pore  resembling  that  of  Zj'<rnema  (Fig-  f>35) 
and  Vnucherirt  (Fig.  90).  The  fertilization  of  this  epore  ha.<»  re- 
cently been  di^t'overcd  by  Pnngi^heim.t  He  iisccitjiined  that  othiT 
cells  of  tb«  wiine  little  plant  proiluce  a  grwit  nurabt^r  of  minute 
ovoid  bodies,  wliidi  ho  names  Anetrosporei :  tl)f'^e  e^rape  by  the 
opening  of  the  mother  cell,  moving  about  freely  by  thfi  vibrtition  of  a 
crown  of  cilia  attached  near  the  smaller  end.  One  or  more  of  the*ie 
andpwporca  fix  themselves  by  the  smaller  end  u|)on  (ho  surfaeo  of 
the  cell  in  whieh  a  large  onliniiry  spore  h  forming,  or  in  the  \-icimiyj 
and  gefminntL'  there,  growing  longer  and  narrower  at  the  (wiit  of 
attacliment,  whil'-ncMr  th*;  fix'c  end  aeroi^s  partition  fiirm:*,  andsomi^ 
time^i  another,  nuiking  one  or  twot^malt  cells;  this  i>i  the  tnte  anthe- 
ridium  ;  for  in  it  a  crowd  of  Rpermatozoidi^  are  formed,  also  endowi-d 
with  motivity  by  means  of  vibnitile  cilia..  Now  the  top  of  the  an- 
theridium  falls  off  as  a  lid,  the  epermatozoidj  escape ;  the  sporc-edl 
at  this  time  opens  at  the  top ;  one  of  the  spermatozoids  enters  the 
opening,  it«  jwiinted  end  frireniO:Jt ;  thia  bcromesi  stationary  U|>on  or 
slightly  penetrates  the  surface  of  the  young  epore,  into  which  it*i 
contents  are  prolwihly  lrani*ferred,  by  rupture  or  by  eiidosmosis,  and 
a  coat  of  celhilo^ie  is  then,  but  not  till  then,  deposited  iipfjn  it,  com- 
pleting its  qrgiuiijjation  as  a  spore.  This  spore,  as  in  the  preeedtng 
eases,  In  due  time  germinates,  and  grows  directly  into  a  plant  like 
the  parent.  But  in  B(>lho*;hiEte,  acconling  to  Pririgsheim,  and  ia 
8|>liBeroplea,  as  investigated  by  Cohn,J  ihe  spore  in  germination 
converts  iUi  contentfi  by  successive  di  virion  into  a  large  number  of 
small,  oval  or  oblong  bodies,  flimished  with  two  long  cilia  on  a  ^hort 
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•  Pringshfim,  in  the  Prwccdings  of  the  Royal  Acadcmj  of  ScicDcea,  Berlin^ 
Marth,  1B55,  und  Ann.  Sri.  Not.  scr,  4,  vol.  3,  ji.  3C3. 

t  Op.  lupra  cil.  May,  1856.  and  Ann.  Sci.  Nut-  sar-  i,  vol-  5,  p,  S50. 
t  0/i.  tupni  eU.  Maj,  1 B59,  and  Ann,  Sni  NtU  1.  ft.  p.  I8S,  pi.  IS,  13. 
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beak  at  one  end,  and  which  from  their  extreme  resemblance  to  ani- 
malcules and  their  lively  movements  are  called  Zoospores.  And 
these  zoospores  gcirminate  by  elongation  and  the  formation  of  trans- 
verse partitions  into  adult  thread-like  plants,  con.sii:ting  of  a  row  of 
cells.  The  whole  contents  of  the  cells  of  some  adult  individuals  of 
SpluBroploa  are  formed  into  large  green  spores,  as  yet  without  a  coat ; 
thase  of  different  individuals  give  rise  to  myriads  of  slender  sperma- 
tozoids,  moving  by  means  of  a  pair  of  cilia  fixed  at  the  narrow  end. 
These  escape  from  the  parent  cell  through  a  small  perforation  which 
now  appi'iu-s,  enter  the  spore-bearing  cells  of  the  fertile  plant 
through  a  similar  perforation,  play  around  the  spores,  and  at  length 
one  or  more  of  them  drives  its  pointed  extremity  into  their  naked 
surface ;  after  which,  fertilization  being  a(KH)mplished,  a  thick  coat 
of  cellulose  is  deposited  to  complete  the  spore. 

6C1.  That  in  the  Fucacete  or  olive-green  Seaweeds,  the  highe'?t 
tribe  of  Algte,  tlie  large  spores  are  fecundated  by  spermatozoids,  or 
minute  lively-moving  cells  produced  in  antheridia,  was  demonstrated 
by  Thuret  in  the  year  1850.*  And  in  more  recent  memoirs  f  he 
has  shown  that  the  fertilization  takes  place  through  dii-ect  contact  of 
the  spermatozoids  with  the  naked  surface  of  the  unimpregnated  spore, 
then  liaving  only  a  protoplasmic  coating ;  and  that  these  spores  will 
not  develop  unless  so  fertilized.  Through  the  researches  of  Thuret 
and  others,  antheridia  are  now  well  known  in  the  remaining  or 
Tose-red  series  of  Algse,  although  their  spermatozoids  are  not  known 
to  be  endowed  M'ith  motivity.  The  same  appears  to  be  the  case  with 
Lichens,  the  bodies  described  by  Itsigsohn,J  being  probably  of  the 
nature  of  spermatozoids  or  fertilizing  cells.  In  the  vast  family  of 
Fungi  there  are  similar  indications  of  antheridia  and  spermatozoids, 
but  the  fecundation  is  not  yet  clearly  made  out 

662.  FerUIizatioi  by  Spermatozoith  of  b  Cell  In  a  PistilidiDm,  which 

beetnnes  a  Sporanginnii  In  all  the  foregoing  cases,  the  s})ores  them- 
selves are  the  subjects  of  direct  fertilization.  But  in  Mosses, 
Liverworts,  &c.  (in  which  the  two  kinds  of  organs  Imve  long  been 
recognized  and  their  functions  to  some  extent  understood),  the 
contents  of  the  antheridium  act  upon  an  organ  which,  in  conse- 


*  ^rni.  &t.  Kilt.  ser.  3,  voL  14  and  16,  18S0-1.     See  Harvey,  Nereu  Dor.- 
Amfr.  in  Smithaonian  Cotdributiont,  1852,  &C. 
t  Op.  ciL  KX.  4,  vol.  2  and  3,  1854,  1855. 
X  In  BotOHUche  Xeitung,  1850. 
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quence  of  fertilization,  develops  into  a  sort  of  pod,  the  Sporangium 
or  Spore-caaCf  filled  with  n  muliUirde  of  ppores  wliirh  receive  no  jn- 
(livitlujil  fi'cii  mint  ion  ;  this  ort^iu,  from  lis  generjil  analogy  to  llie 
pistil,  hns  lii'Cii  termed  a  PistilUdltim.     Tho  anihurijiij  of  Mo^sea 
and  tlie  like  occur  either  in   the  ttxils  of  the  leavtiSj  or  collected 
into  n  lif'iul  at  tlie  sumuiit  of  tlie  etem.     They   fire   found  either 
ia  the  fnine  head*  jls  the  pLstillidJa,  or  in  distiiiet  LeatU  on   the 
*nme   individiifili    (inoiiftclous),  or  on   separate   individuals  (dioe- 
cious).      Tlic   anlhondiuni    {Fig.    1307)    is   merely   u   cylindrical 
or  clid>-sh«|ied  iiiae,  ctHnjjo.-ed   of  a  singk    liiyer    of  celb,   united 
to  form  a  delicate  moiiilirane ;    within    which  arc    developed  vast 
Hutnberd  of  minute,  very  delieate  celU,  completely  filling  the  sac 
Tlie  sac  bursting  at  its  ajx-x  when  mature,  the  delicate  vesicles 
«re  di^chariij^cd.     Each  of  Ihe^e  contains  a  sleuder  filament,  thick- 
ened at  one  Kud  and  tai>ering  off  to  a  fine  fwint  at  the  other:  it  may 
be  stjen  throu;;K  tlie  tra]is[>arent  walliij  spirally  coiled  up  in  tbe  interior 
of  eaefi  vesiele*     "When  the^e  vesicles  are  extruded  in  water  under 
the  microscojie,  the  corttAjned  fihimcnts  may  be  seen  to  execute  lively 
movements,  wheeling  round  and  round  in  the  vesicle,  or,  wheji  dis- 
engaged from  the  latter,  and  assuming  a  corkscrew  form,  at  the  same 
time  a<lvaiieiii<5  forwanl,  the  tiiiu  end  of  the  filament  almost  always 
prccedin;^.      Minute  observation,  which  is  very  diflicult,  both  from 
the  rapidity  of  the  mofion  (which,  however,  i^^  arrested  by  poisons) 
and  from  the  gitat  delic^icy  of  the  whole  fctrueture,  shows  that  the- 
movements  arise  from  two  long  and  extremely  delicate  cilia,  attached 
to  the  tfijiei'ing  end  of  the  iiliimenL     Tliese  are  the  spermatozoida, 
or  true  fertiltKiiig  organs.     The  pistillidia  (Fig.   I30fi),  which  op- 
pear  at  the  same  lime  b&  the  antheridia,  and  often  mixed  with  theoij 
ju^  flifk-sliaped  bodies  (like  an  ovary  in  shape),  with  a  lotig  neck 
(re-»einbliiig  a  6lyle)«  eom[]0»cd  of  a  cellular  membiimc     The  ueok 
Ls  perfonitcd  by  an  open  canal,  lewling  to  a  cavity  below,  at  the  base 
of  whieJi  a  single  cell  is  the  germ  qf  the  future  tporanffinm  or  tporg' 
ctise.     Upon  this  the  Hpenaatozoiil^,  or  spiral  fihinicsits  of  the  an- 
iheridia,  act,  one  or  more  of  them  reaehing  it  by  finding  their  way 
down  tlie  canal  of  the  pistillidium.     Then  thi.-4  cell  commences  a 
special  development,  divides  into  two,  and  procct^di  by  ordinary  cell- 
mwlUplication  to  build  up  the  sporangium  or  capsule,  in  whicii  a 
touutlcBa  number  of  minute  spores  arc  produced.     The  spores  of 
Mos!te3  arc  formed  in  the  !?ame  way  a.'j  pollen-gniin*,  which  they 
much  resemble  in  structure,  being  single  c^lls  with  a  double  coat,  of 
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vhich  the  inner  U  the  true  cell-wall,  and  the  outer  a  sort  of  secre- 
tioa  from  it.  In  germination,  the  inner  or  i)roper  membrane  of  the 
qwre  sweUs,  and  protrudes,  from  any  part  of  its  surface  favorably 
situated,  a  tubular  process,  which  forms  partitions  as  it  elongates 
and  branche?,  giving  rise  to  what  lias  been  fancifully  named  a  pro- 
embryo,  or,  better,  a  prothaBus,  —  a  rudimentary  plantlet  veiy  unlike 
a  Moss,  but  closely  resembling  a  branched  Conferva,  consisting,  as 
it  does,  merely  of  ramified  threads,  or  rows  of  cells.  After  a  time 
certain  cells  of  its  rarious  branches,  taking  a  special  development, 
produce  buds,  which  are  soon  covered  with  a  tuft  of  rudimentary 
leaves,  and  grow  up  into  the  leafy  stems  of  tlie  perfected  plant.  Here 
a  single  spore  —  or  rather  a  pecuUar  transitory  plantlet  developed 
firom  it  —  gives  rise  at  once  to  a  number  of  individual-^.  And  in 
fecimdatiou  it  is  not  the  spores  themselves  that  are  fertilized,  but 
a  cell  which  by  its  development  gives  origin  to  a  ^pore-ease,  and  this 
to  a  vast  number  of  spores.* 

663.  Fertilizalion  of  a  Cell  of  a  Prothallas,  or  pecaliar  grrminBting 
nantlet,  which  lliereapon  derelops  into  a  Plant.  Tlus  most  extraordi- 
nary mode  of  fecundation  has  recently  been  discovered  in  the  Ferns 
and  other  of  the  higher  Cr^'ptogamous  orders.  The  fructification  of 
Ferns  consists  of  spore-cases  alone,  which  are  borne  on  the  back, 
margins,  or  some  other  part  of  their  leaves  (Fig.  1287-1294),  and 
are  filled  with  sfwres  resembling  those  of  Mosses.  Since  Mosses  have 
kmg  been  known  to  have  organs  answering  in  function  to  stamen.-^, 
as  well  as  tliose  answering  to  pistils,  and  since  Fenis  are  regarde<l 
as  plants  of  Iiigher  rank  than  Mosses,  their  antheridia  were  diligent- 
ly sought  for  upon  the  fructifying  plants,  but  in  vain  ;  and  botanists 
were  therefore, forced  to  the  unwilling  conclusion,  that  the  highest 
organized  of  Crj'ptogamous  plants  were  asexuaL  But  antheridia, 
essentially  like  tliose  of  Mosses,  have  been  at  length  detected,  not  uiK>n 
the  mature  and  fructifying  plxmt,  but  ujwn  the  gc^rminnting  plantlet. 
The  germination  of  the  spores  of  Fenis  had  long  since  been  ob- 
served. The  process  bc^ns  in  the  same  manner  as  in  Mosses  ;  but 
the  extremity  of  the  tubular  prolongation  of  the  spore,  converted 
by  partitions  into  a  row  of  cells,  is  developed  into  an  expanded,  leaf- 
like body  (the  pro-embryo,  or  protliaUut  as  it  is  now  called),  which 


*  The  fullest  account  is  by  HofmeiBter,  VergUidtende  Untertuchungen  der 
Keimung,  EfttfdUwng^  und  FrvtMbildung  Hokerer  Kryj^oganen,  etc. — Lcipaic, 
1851. 


frtitil!  scale  resembles  a  fminlojie  Livei-wort.  Upon  tins  liody, 
Xaj:eli,  in  1844,  found  moving  rsjiiral  filaments,  like  tjiose  of  ttio  an- 
theridta  of  Mosses,  &c.  Tlii.*,  as  llenfrey  reniai'ks,  **  seemed  to 
folroy  all  ^uuda  for  tho  asfsumption  of  distinct  sexe?,  not  only  in 
the  Ft'ms,  but  in  tlie  other  Cn'ptogsimia ;  for  it  tu'els  argiied  that  the 
existence  of  these  celluliir  organs  jirmlufing  itioving  spiral  filnmcntis 
(the somillwl  ppennutoxoa)  ii|ion  (he  germinating  fronds,  provi-d  iliat 
lliey  Mere  not  to  be  regnrdcd  as  in  any  way  eonneeted  witli  tho 
rpprnduttive  processes.  Eut  an  essay  publi-=]ied  by  tlie  Connt 
Suuiiiiiiki  1)1  1843  totally  clmnged  llie  fiice  of  (he  qiuvtian."  On 
tbe  iitnJi;r  side  of  the  delicale,  Jlai-chanfia-like,  geiininatiiig  frond, 
Sumlnski  fonnd  a  nuraber  of  ctrtlnhir  orgniis  of  two  distinct  kind^, 
answering  to  imtheridia  and  pislillidia.  The  former,  ivhieh  are  the 
more  numerous,  are  cells  elevated  on  the  suifuce  of  the  germiiiating 
frond,  in  the  ca\ity  of  which  arc  fonned  other  celli^  filled  with 
minute  vesicles  containing  eneh  a  spiral  fihinaent  roiled  np  in  its  in- 
l*rior.  The  organ  bursts  at  its  summit,  atid  diseliargeti  the  vesiclejj 
in  a  mucilaginoua  mriss ;  the  gpind  filanienls  moving  withiii  tlie 
vesicles  at  length  make  their  way  otit  of  them  and  swim  about  in 
^  water.  The-^e  fihunent^,  or  s}»ennatozoids,  resemhle  those  of 
MoiseSj  but  are  flat  and  ribbon-Jike,  as  in  Cliava,  and  poasesi;  neeord- 
^S  to  Suminski  about  !*ix,  ftecoctUug  to  Tluuet  numcj'oii*  riliii,  by 
whose  vibrations  fliey  are  moved.  The  pistillidia,  if  they  may  be 
M  Kolhi,  arc  rounded  cavitiefi  in  the  cellular  tisifue  of  the  came  l>ndy, 
*l>eaiiigon  the  under  side,  in  the  bottom  of  which  u  a  Ftngle  glob- 
""f  cell,  Irom  which  the  fiitnre  gitiwtli  proceeds.  One  or  more  of 
'nfi  active  ppermiitic  filaments,  liberated  by  the  bursting  of  the  an- 
'''sridiu,  liave  been  found  to  enter  the  ojicn  pisdllidium,  and  to  come 
^  i^t  and  tlien  wither  away  in  eonfact  with  this  specinlijted  cell, 
"'c  latter  now  develftjia  into  n  ltf(f,  or  embrj'o,  ns  It  may  jwrlMtpsi 
"^  It'rmed,  whii'li  grows  in  the  ordinarj'  way,  prwhtdng  an  ubhrcii- 
'^^^  axi_-;,  sending  roots  downward  and  leaf  after  leaf  ufiwai'dii ;  and 
***  pffHliicing  ihe  mature  Fern,*  And,  nw  most  FeniiS  are  j»f'rennial 
PWntftj  tlji-y  pro<lijee  year  after  year  tlieir  fruetifieatioa  (*■o^^^isling' 


*^t  Enjilkli  render  is  refLTred  to  IltnTrcy's  Trar»Inlion  of  Mohl's  Atiitlaiiijf 
^"^  Wjf»(i(i/o;y  /^  (/i^  Vtt/cltiLln  CrJI :  und  Hcnfrey'a  litfiort  on  the  Brprodat'ttiHt 
^"^  *"f>iKititti  Ei^ttrnct  of  Se.riial  Oe^iii  in  tht  kifihtr  Cr^fstogamous  Plants,  in  the 
"'^[Kirt  nf  |(,c  Briiitti  Association  for  tJie  A«lvnnccmcnt  of  Si-icnce,  for  1851, 
ntffintii]  jxi  StlHniikn's  Jounml,  Vol.  U  and  1& ;  ffotn  which  tho  nbovo  nccouot 
^  feu  foudeiiMd. 
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CriAPTER     XIII. 


OF  TIIS  SPONTANBOUa   MOVEMENTS  AND    \'TrAUTr  OP  PLASTY 


665.  TiiK  frtew  broiiglit  to  view  in  the  prece»iing  chapter,  iuuaeJj» 
thftt  oithui*  UiL*  ^]>D^»  or  the  fcrtiUzing  coq>iiscli'.*  or  filaimaits* 
tnoMt  ( ■r_v|itoffaniiiiM  jibuUs  of  evtry  anJei'  are  tenijHuimljr  eiwkwri 
wllh  inoiivil)',  ustltiriiMj'  nihcs  llie  inquiry  whether  aucb  pheQaoOi^ 
•re  alloKcthcr  excoptional  m  liie  Tcgetable  kingdom,  or  whclhert 
fjowcr  of  fxcenitiii^f  mnvrmi'jiU  ijs  not  a  geaentl  endowment  of  i 
9A  nvfll  as  ot'nnimtjts,  ailhoHgh  h\  le,*ser  degree.  As  we  pa^iiiBl 
view  tlie  varioifs  pbeiHuneim  exhibited  by  plants  in  thia  respect,  i 
At  llifi  stuiii^  tinir  ifittNidf'r  thnt  ^elf-ruuscd  motion,  internal  or  exii 
nal|  or  iho  faeuhy  of  din'ciing  motion,  1^  u  tiLt-es.sary  concvmieaotl 
life,  WA  tiliall  |jrob»bly  arrive  lU  the  conclusion,  that  this  sv 
aeti%')ty  of  the  nvirmstxipio  s]H>re»  luul  f^iM^nimtnzmds  nf  Qry^iti 
pbiMd  is  i^f>t  Hl<«.ij^ther  aiioTnnlou.'^  — iltat  the$c  are  merely 
tlvid  nMUiif<vit*tiiMij*  of  It  power  wliJch  ihey  shfu%  wiili  onliimy  ^ 
tahlo^  —  thnt  plmiu  are  eiKlowed  «*ith  life  no  less  renUy  llttiii  i 
■uh,  —  that  the  dbtincttoti  iKHween  pliuita  and  the  lower  animtbl 
rpsp«A  b  tuie  of  degnw  rvlhej-  than  vlt  kind, — and  that  it  i* 
Kiamttc  of  livmg  tilings  to  naore. 
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666.  The  Spreitil  Diltclicini  which  the  parts  of  all  plants  assume  are 
the  result  of  self-caused  movements,  olthough  such  inoveineijta  are 
IBoatly  much  too  slow  to  be  directly  observed.  Among  these  the 
most  universal  are  the  descent  of  the  root  in  germiisationj  the  ascent 
of  the  Btera  into  the  light  and  air,  and  the  turning  of  branches  and 
the  upper  BtirftiiL'e  of  leaves  towartis  the  light  (120,  131,  294). 
^ei^e  directions  evidently  are  not  the  re? nit  of  mere  growth.  It  is 
not  that  the  root  growa  downwards  and  the  stem  upwards  ;  but  the 
root  end  pf  the  elougtiting  nidicle  iMriidj,  or  curves  in  the  <*ourse  of 
its  growth  so  as  to  fioint  downwiiiHls  if  not  idready  in  that  position, 
and  (he  other  extrenoity,  with  the  plumule,  curves  upwards,  and  the 
young  Pli?m,  after  reaching  Uie  light,  if  ttnequally  illuHiijiated,  bendfl 
towards  the  stronger  lighL 

6G7.  Stremious  attempts  have  been  made  to  explain  these  changes 
of  diJ*ection  upon  met'liianicjil  principles-  Mr.  Knight  tliought  that 
the  descent  of  the  root  and  the  ascent  of  the  stem  were  caufied  by 
gravitation ',  and  he  seemed  to  show  this  by  his  celebrated  experi- 
mcnt<i  of  removing  germinating  seeds  from  the  influence  of  gravita- 
tion, and  causing  the  root  and  stem  to  take  a  different  direction  in 
obedience  to  a  fliffcrent  force-  lie  fixed  some  beans  ready  to  gep- 
minate  in  a  quantity  of  moss  upon  the  circumference  of  a  wheel,  and 
made  it  to  revolve  vertically  at  a  rapid  rate  ;  replacing  the  effect  of 
gravity  by  centrifugal  force.  On  examination,  after  some  days,  the 
young  root  was  found  to  have  turned  towards  the  circumference,  and 
the  stem  towards  the  centre  of  the  wheel.  The  same  result  took 
place  when  the  wheel  was  made  to  revolve  horizontalh'  with  con- 
&iderable  rapidity ;  but  when  the  velocity  waa  moderate,  the  root* 
were  directed  obliquely  downwards  and  outwards,  and  the  sterai 
obliquely  iipwards  and  inwards,  in  obedience  both  to  the  centrilngal 
force  and  the  power  of  gravitation,  acting  at  right  angles  to  each 
other.  It  remmned  for  Mr.  Knight  to  e!q>Iain  how  the  same  force, 
gravitationj  could  produce  anch  opposite  effects,  causing  the  stem  to 
ascend  as  well  as  the  root  to  descend.  Tliis  he  ingeniously  at- 
tributed to  their  different  mode  of  growth.  The  root  groH-ing  at  its 
extremity  only,  he  supposed  that  the  soft.  siubst4ince  of  the  growing 
point  would  be  acted  upon  by  gravity  hke  an  irajMirfect  Hilid,  and 
accumulated  on  the  lower  side;  while  the  stem,  growing  by  the 
elongation  of  an  intcmode  or  a  series  of  intemodes  already  formed,  ita 
solid  tissues  would  be  unaffected  by  gravity,  which  could  affect  only 
its  nutritive  juices,  causing  their  accumulation  on  the  lower  side  of  a 
20  • 
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,stem  out  of  the  perpendicular  line ;  which  side,  thus  more  actively 
nourished,  would  grow  more  vigorously  than  the  upper,  and  so  cause 
.the  etem  to  turn  upwards.  To  show  how  baseless  this  ingenious 
hypothesis  is,  we  have  only  to  remember,  on  the  one  lumd,  that  the 
fluid  contents  of  the  cells  of  plants  arrange  themselves  in  obedience 
to  other  forces  than  gravity,  and  freely  rise  against  its  influence  to 
the  summit  of  the  loftiest  trees,  so  that  gravity  could  establish  no 
difference  witliin  the  diameter  of  a  germinating  stem  ;  and  on  tiic 
other,  that  the  root  in  germination,  if  fixed  upon  its  surface,  will  pen- 
etrate a  fluid  of  greater  weight  than  itself,  such  as  mercury.  More- 
over, Schultz  and  Mohl  have  shown  that,  by  careful  management  in 
reversing  the  ordinary  conditions,  —  as  by  germinating  seeds  in 
damp  moss,  so  arranged  that  the  only  light  they  could  receive  was 
reflected  from  a  mirror,  which  tlirew  the  solar  rays  upon  them  directly 
from  below,  —  the  ordinary  direction  of  the  organs  could  be  reversed, 
the  roots  turning  upwards  into  the  dark  and  damp  moss,  and  the 
stems  downward  into  the  light.  This  would  prove  that  light  has 
more  effect  than  gravitation,  or  any  other  imaginable  influence  of  the 
mass  of  the  earth.  Yet, —  what  shows  that  there  is  some  real  relation 
between  the  direction  assumed  by  the  plant  and  the  earth,  —  stems 
which  grow  in  complete  darkness  always  point  to  the  zenith,  as  is 
seen  in  the  shoots  of  vegetables  in  ])erfectly  dark  cellars,  and  in  the 
elongated,  constantly  upright  stemlet  of  gei-minating  seeds  too  deeply 
buried  to  receive  any  light  before  they  reach  the  surface  of  the  soil. 

668.  The  influence  of  a  mass  in  some  way  analogous  to  attrac- 
tion is  also  observed  in  the  germination  of  the  Mistletoe.  Its  form- 
ing root  turns  regularly  to  the  trunk  or  branch  upon  which  it  is 
parasitic,  just  as  those  of  ordinary  plants  turn  to  the  earth.  And 
that  it  is  the  mass  and  not  the  quality  of  the  body  which  determines 
the  .direction,  is  sefen  when  gcrmuiating  seeds  of  the  Mistletoe  are 
fixed  close  to.  the  surface  of  a  cannon-ball :  all  the  roots  as  they 
grow  point  to  its  centre  and  advance  to  its  surface,  just  as  they  do 
to  the  branch  of  a  tree  which  they  penetrate. 

669.  When  the  stem  has  emerged  from  the  earth  into  the  light  of 
day,  this  exerts  a  controlling  influence  over  its  direction.  Young 
and  green  stems  always  tend  to  expose  themselves  as  much  as  possi- 
ble to  the  light,  and  bend,  very  promptly  when  delicate,  towards  the 
most  illuminated  side,  as  is  well  observed  when  plants  are  raised  in 
an  apartment  lighted  from  a  single  aperture :  and  consequently  in 
the  open  air,  being  equally  illuminated  on  all  sides,  they  grow  up- 
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jiglit,  De  CniidoUe  attempted  a  mechanica!  explanation  of  this 
tbending  of  green  iRtems  townrtls  tJie  Ughtj  connecting  it  with  assitm- 
jlation  timl  gi'owtli.  lie  eupjwsed  that,  as  the  side  iifwn  which  the 
l^ght  strikes  will  fix  most  tai'bon  by  the  decomposition  of  carbonic 
fedd  (346  -  348),  .^o  its  tissue  will  solidffj  ftister,  nnd  tlicrefore  elon- 
^te  le&i,  thtin  the  Hhnd<  d  side  (whidi  will  become  drami,  as  the 
'gardener  terma  it)  ;  mid  the  stt'm  or  branch  will  nccet^.^arilj  bend 
'towards  the  sJjorler  or  illuminated  side.  But  when  the  light  is 
,equally  diffii.-"eJ  around  a  plaint,  tlic  decomposition  of  c«rlionic  Hcid 
thrill  take  jiUiee  nnifonnly  on  all  pides,  and  the  perpendicular  direo 
tion  naturftlJy  he  ntaintuined.  Two  faets  lit  once  demfih^h  this  in- 
gi?nioijs  iheon'.  1.  It  is  now  well  known  that,  untkr  the  poliu- 
spcetrimi,  tlif>  di-eom position  of  cartionic  ac-ld  in  the  gi-een  parts  of 
iplunts  is  effectetl  chiefly  by  tlie  most  Inminons  rnys,  that  is,  by  yrllow 
flight,  and  next  to  this  by  orange  and  red ;  whereas  the  ln*nding  w 
strongest  under  the  vir^let,  and  blue  rays,  the  yellow  jirtHludng  little 
'ciirvoture,  and  tbe  red  none  at  all  2.  XNljen  a  stem  curbed  under 
ftJie  light  is  split  from  the  apex  downwards,  eo  63  to  peparale  thn 
(niumlnatecl  from  the  shiiiled  side,  the  former  currea  more  tliaii  bi> 

lore,  while   ibe  latter  leiid^  to  straighten,  ^- showing  that  it  waa 
;ed  over  by  the  eontraetion  of  the  concave  side,  and  not  pushed 
'er  hy  itsi  own  greater  growth.     From  all  thi.^  it  clearly  ftpiK'ars 
t  the  turning  of  part*  towards  the  light,  and  the  other  special 

Ireetioni*  of  plants,  are  independent  of  growth,  and  apparently  are 
'■effected  hy  !^omc  inherent  power.  At  least,  they  have  thua  far 
;pro%"«i  no  more  susceptihle  of  mechanical  expUuiation  than  the  more 
^nuirked  movements  of  animal;?. 

'  670.  In  leaves  it  is  the  denser  and  deeper  green  upper  Burface 
j(262)  tliat  is  pre.»ented  to  the  light,  while  the  paler  lower  surface,  of 
pooser  ti$sae,  avoids  it.  The  recovery  «f  the  natural  pO:^itionj  when 
(the  le-of  la  artifidally  reversed,  i*  the  more  promptly  effected  in  pro- 
portion to  the  difference  in  structure  and  hue  hetweeu  the  two  strata. 
ilTltis  movement  ia  bo  prompt  in  Rome  plants,  that  their  leaves  follow 
the  daily  course  of  the  sun.  TIic  leaf  is  more  capable  of  executing 
Buch  movements,  on  account  of  its  extended  eurface,  and  its  pliancy, 
knd  also  on  account  of  its  usual  attachment  by  an  articulation. 
iHcre  the  slender  va.scular  bundles  opiw^c  little  resistance  to  lateral 
feaotion.  while  the  soft  and  u?nally  cellular  enlargement  favorg  iu 
andeed,  tlie  elficient  cause  of  the  movenient  appears  to  he  exerted 
licpe,  and  to  be  connected  with  tfie  iinequjd  tension  or  turgescencc  of 
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the  cells  on  the  two  fides.  We  might  therr-fi?re  expect  roo 
tuid  obvio^^»  tliaiigcs  of  jw^itlon  in  leaves  than  in  slenis.  Familiar 
exjimplea  of  the  kind  nre  met  with  in  ihti  alt*'rcd  nociamal  posdtion 
of  the  leaves,  &e  of  many  plants  (often  drooping,  or  folded  as  if  it 
repose),  winch  Unmans  dejsignatetl  hy  the  fimcitul  name  of 

G71.  The  Sleep  of  Plantl.  This  is  well  seen  in  the  foh'uj,'*  of  thf 
Locust  and  of  most  Leguminous  phmtfi,  and  m  those  ofOxalLsw 
Wood-SoiTtd-  It  is  most  etriking  in  the  leaflels  of  compound  leaves. 
The  noclunial  position  ia  various  in  difterent  fpecie,-s  hut  nniformiii 
the  same  species,  showing  that  tlie  phenomenon  is  not  niechanKal. 
Nor  h  it  a  passive  state,  for,  instead  of  dnxiping,  as  do  those  of  tke 
common  Locust-tree,  the  lea.flets  are  very  commonly  turned  upwai4, 
as  those  of  IIonej'Lot'ust,  or  upward.^  and  foi'H'a5\l:*j  as  in  tiie  Sea*- 
tive-PIant,  coiitrary  to  the  pofiilion  inio  which  they  would  fall  (rm 
their  ovfn  ixalghL  Dc  CandoUe  {bund  that  mo:?!.  plants  ooald  be 
mfidf  to  acknowledge  an  artificial  day  and  night,  by  keeping  tbctn  m 
darkness  during  ijie  day,  and  by  ilhimiijatiHg  ortificially  at  nv^n 
The  sensibility  to  light  appears  to  reside  in  the  iieriole,  aod  not  Jn 
the  blade  of  the  \ci\f  or  leaflet ;  for  these  movement,s  are  ^iarilariy 
executed,  wht?n  nearly  the  whole  surface  of  the  latter  is  cut  smy- 

672.  Th«  leaver  of  the  blossom  aho  assume  variou.^  ptsiuoik 
according  to  the  intensity  and  duration  of  the  light.     Many  t'spoftl 
their  bloasioms  in  tlsc  morning  and  close  them  towards  eveiiin|(_ 
iw\'er  to  be  opened  agoinj  aa  those  of  Cistus,  Portulacat  *uid  Sfrid 
wort ;  while  othen?,  like  tlie  Ci-oeu^.,  close  when  ilie  .«un  is  will 
drawn,  but  expand  again  llie  following  morning.     On  tin=  other  hit 
the  Evening  Primrose,  Silene  noctifloni,  &c.  unfold  their  petali 
twilight,  iuid  close  at  sunrise.     Tlie  Wliite  Wsiter^Lily  (Nympl 
expands  m  the  full  light  of  day,  but  uniformly  closes  ne,ar  the  ifljj^' 
die  of  the  afternoon,  and  is  then  usually  withdrawn  beneath  the  sit- 
fajce  of  the  water.     The  Mottiing-Glorj'  o|iens  at   the  dawn; 
Lettuce,  and  most  CicJioraceous  jilanls,  a  few  hours  later,  hut  rfn 
under  the  noonday  sun ;  the  ^rimbilts  is  called  Four-oVlock,  1 
opening  nearly  at  that  hour  m  ttic  afternoon,  and  it  clcuws  ih^  b« 
morning;  and  t^o  of  other  speciesj — esivh  liaving  it.-*  own  lioiir' 
amount  of  light  in  which  its  blossoms  open  or  clo^e.     Berthelot  i 
tions  an  Acncia  at  Teneriffe,  whose  leaflets  regularly  i-lose  at 
and  unfold  at  Bunriae,  while  its  flowers  do!«e  nt  punri,-^^  and  unfi 
at  sunset.     Although  these  movements,  both  in  leaves  and  hk»**oni*, 
are  undoubtedly  dependent  on  the  light,  they  are  by  no  means  dir 
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governed  by  it.  The  §o-called  elecp  of  Ihe  common  RensEti^'e  Plan^ 
for  instance,  hcgins  just  before  sunset,  but  its  wjjking  tVequeiitly  pre- 
ceded tlie  dawn  of  day ;  sihowing  that  it  is  not  the  mnre  amount  of 
the  light  which  govema  tlie  position^  in  the  manner  of  a  mechanical 
power.* 

673.  Stnsible  Movrmcnts  from  Irritation.  All  the  changes  of  posi- 
tion already  (Ic-Jcribt'd  —  likei  tho^  of  the  IisuidH  of  a  clwk  or  of 
the  shacJow  on  a  dial  —  arc  too  slow  for  the  moJion  to  be  directly 
seen>  But  a  greater  exultation  apparendy  of  this  common  faculty 
id  observed  in  the  leailets  of  various  Leguminoiis  plants,  especially 
of  the  Mimofia  tribe,  which,  when  roughly  ttHK.hed,  a-Tsnme  their 
|Hfcutiar  n(K*tun!al  posiition,  or  one  like  it,  by  a  visible  mid  feometiines 
B  rapid  mo^eitu'iit.  The  Sensitive  Pliint  of  llie  gardens  (Mimoi^a 
pudica)  h  a  familiar  instance  of  the  kind,  suddenly  changing  the 
position  of  its  leaflets  On  being  touched  or"  jaired,  and  applying 
tlieoi  one  over  the  other  close  tiiion  the  secondiiry  petiole  ;  if  more 
strongly  irritated,  tlie  secondary  petioles  nl-o  bi»ud  fonvard  and 
approacli  eaeli  other,  and  the  general  petiole  itself  sinks  by  a  bend- 
ing at  the  artieulation  with  the  stem.  Similar  althoujih  less  vivid 
irritability  ij*  fihown  by  the  Mimosa  strigillo^a  and  the  Seln-ankia  of 
the  Southern  States,  where  the  leaflets  promptly  fold  up  when 
brushed  whh  the  liaiuL  Tlie  mosit  remarkable  iriistfuiee  of  the  kind, 
however,  is  presented  by  another  native  plant  of  the  United  Stale$i 
the  Dionaia  musdpuIa,or  Veniia'a  Ply-*rap  (Fig.  297,  298) ;  in  which 
the  toneh  even  of  aji  insect,  alighting  upon  the  npjier  .nurfaee  of  the 
o«t*preud  lamina,  causes  it-^  sid«'ja  to  close  suddenly,  the  strong 
liTjsilea  of  the  marginal  fringe  crossing  each  other  like  the  teeth  of 
a  &teel-lrai>,  and  the  two  8urfnce,>j  Jtrcfising  togetber  with  considerable 
force,  po  ais  to  retain,  if  not  to  <]ej!ti"ny,  the  intruder,  whti^e  struggles 
only  iiiiirense  the  pres.su re  which  ttiis  animated  trap  exerts.  This 
most,  extraordinary  jilant  atwunfls  in  tlie  damp,  eandy  savannas  in 
the  neighborhood  of  Cape  Fear  liiver,  from  Wilmington  to  Fayette- 


*  The  odon  of  Dowers,  alto,  nre  somctimcB  griveti  off  n)titinuull,v.  as  ia  tho 
Onmgc  iiniJ  ttie  Violet,  or  flowers  may  nearly  lose  their  fni^itinm  iluiing  the  laiK 
of  niid*«tnv,  di£  in  most  cAsesj  while  others!,  siivh  us  Fclurfzoniuin  triste,  HeKpcrU 
tristis,  nnd  mont  dingy  flowen,  which  are  almost  Fi-entU-i)s  daring  tlie  day,  ex- 
buJ*  a  poweifal  frafrrRiico  at  night.  The  night-flo wiring  Cer«a»  gnuithflonis 
emiu  its  powtrfnl  frafrrancc  at  ititcrrals ;  Builden  eniftnotfon*  of  odor  being 
givt-n  off  ntfOQt  cviiTY  quarter  of  a«  hour,  during  tiic  brief  p<;riod  of  the  exptn- 
fi(  the  flower. 
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ville,  Norlli  Carolina,  wbei*©  it  is  exceedingly  abmulant  j  but  it  >« 
not  elsewhere  found, 

674.  A  itiniillrir,  akitough  less  striking,  instance  of  tlio  EHme  kin] 
Ls  seen  in  the  sfrtinenA  of  the  common  Bjirbeny,  wlik-li  ain*  m  exdt- 
able,  chat  the  tihinifiil  appi-uuehe^^  the  jjistil  with  a  euddt- tt  jerk,  whfD 
tourlipj  with  a  [joiru,  or  brushed  by  nn  insert,  near  t!je  baie  on  ik 
iniiLT  hide-  Tlio  ohjct;!  of  lliia  motion  seems  pluinlv  to  lie  ihf  di- 
loi^ement  of  the  pollen  from  the  cclld  of  the  anlher,  and  its  jirejec- 
tiiHi  upon  the  stij^np.  But  in  the  Dioniea  it  i^  ttifficult  to  canceini 
wlmt  end  ia  biibsei'ied  by  the  capture  of  insiects.  In  n  fpe^ii"* of 
Stjdidiuni  of  New  Holland,  not  uiR-ommon  in  cotisi-rvurorkiff,  tlwr 
column,  consisting  of  llie  united  etninena  and  styles,  i^  heut  0TErt<> 
one  side  of  the  corolla;  but  if  s^lightly  irHliiteJ,  it  in^lantly  sj>riiip 
over  (o  the  opftosite  side  of  the  flower,  Thejfc  nre  among  the  nwn- 
remarktilile  ciises  of  the  kind^  but  by  no  means  the  onlj  ones 
Aiiiitomit'iil  i  11  ve>^ti trillion  brings  to  view  no  jwriilijtritj'  in  the  ftrofrJ 
ture  of  pueh  phuU-s  whieh  might  exphitn  tlie.^e  movements.  Sonrt" 
oilier  movements,  which  hare  been  likened  to  these,  are  entirely 
meehaniciil ;  ns  that  of  tlit^  stamens  of  Kalmia,  where  the  ten  an- 
thers ar'e  in  the.  bud  i-eL-eived  into  fis  muny  i>ouches  of  the  nwoo- 
petaloud  corolla,  »nd  are  carried  outwards  and  downwanU  when  ibc 
eorolhi  ex[iand!?.  In  (liis  way  the  slender  fihinicnts  are  t.lrotigh'  i 
curved,  like  so  muny  springs  ;  unlil  at  length,  when  the  andiera  i 
liberated  by  the  fuU  expaasion  of  llie  eorolla,  or  by  the.  loucJi  of  a 
Urge  insect  or  other  extraneoxia  body,  they  fly  upwards  elastieaSji 
projecting  a  mftss  of  ])oUen  in  the  direction  of  llie  ?ti^na. 

675.  The  twining  of  steroB  round  a  support,  and  the  poilinf  of 
tendrils,  are  attribiitcil  by  Mohl  to  a  dnll  irrilabiUty ;  and  this  w  lh»^J 
most  plausible  explanation  tliat  has  been  offered.     The  inner  *iiW^| 
which  becomes  concave  and  has  smaller  cell,'*,  is  in  thu,  aa  in  odiW 
cases,  tJie  irritable  portion.      Wlien  a  foreign  IxKly  is   reaclicJ,  »_^ 
contraction  of  this  side  causes  the  tendril  jmrtially  to  embra<T  i 
sujtport :  thisj   brings  the  portion  just  aljove   into   com  act  willi 
which  is  in  like  manner  incitcil  to  curve  j  and  ibo  the  bold  i»  socur 
or  the  twining  stem  continues  to  wind  around  the  siupport,     la 
drils  liiis  irritabiliry,  propagated  downward  along  the  concnvp  si^- 
wonld  ai>ix>ar  to  cause  its  contraction,  whirh  throws  the  whole  intu 

a  spiral  coil,  or,  when  fixed  at  both  end.*,  into  two  oppcsile  ^pii^^B 
coihf   thus    approxinuiting   the    growing    stem    to    the   supportiif 
body. 
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676.  Li  ail  tiime  cases,  whether  of  slow  or  rapid  change  of  posi- 
rion,  the  immediate  cause  of  the  movemeiU,  however  indted,  must 
be  either  the  slioitL-iiing  of  [ha  cells  on  the  concave  sidi?,  or  their 
eloitgntion  on  the  convex  .a^ide.  The  fact  tliiit  stents  curved  towards 
the  light  tend  to  curve  still  more  when  the  convex  side  is  cut 
awnj'  (G60)  |>oiiitfi  to  &  coiitradicjn  of  the  ci'lls  on  the  eonciive  side 
jii  the  cnuac  ot"  the  curvalm'e.  The  elariticolly  bursting  pods  of  the 
Baliyun  or  Touch-me-iiot  (ImptUiens),  iSLc.  confirm  thb;  view.  Here 
the  vidves  of  the  ciiiMiile  curve  iiiwai'ds  very  strongly  when  h ber- 
ated in  dehiscence  j  nnd  that  this  h  owing  to  the  ehorleuing  of  the 
CelLi  of  the  inner  luyer,  jiiid  not  to  the  enhirgeineiit  or  lui-gesceHce  of 
tho?e  of  the  thick  outer  hiyer,  is  i*eadily  s-hown  by  gently  i>nring 
(iway  the  whole  outer  jioilion  befora  dehiiscence ;  for  the  inner  layer 
when  liherated  fctill  incurves  and  rolb  it.-iclf  up  an  stiongly  04  befote» 
Tbe  fthoit  valves  at  the  eummit  of  the  pod  of  EchinocyHtk  slowly 
nine  outward;?  in  dehiscence  ;  here  (he  cells  of  the  outer  layer  of 
the  valve  arc  longer  and  narrower  than  thoi>e  of  the  inner,  and 
the  latter  are  glretclted  and  torn  in  opening ;  eo  iLat  here  tlic  con- 
tmction  of  the  cells  on  iho  jside  which  becomes  conea\e  ir,  tindoubl- 
e«1ly  the  enuse  of  the  mqvcuM'nt.  And  since  musetdar  movements 
are  eOeeted  by  the  contnuHioii  of  the  cells  which,  placed  end  to  end, 
compose  a  mu>culur  fibrih  we  may  sin^iwet  tluit  vital  inoveraeiiL? 
genemlly.  Ijoili  iii  vegeiabk's  ami  in  atiimHl-s  are  j^o  far  atmlogouii, 
llwt  tlicY  are  brought  fibout  in  tlie  same  geiiernl  way,  viz.  by  the 
friiortcmng  of  cells,  ICvoi  the  opening  aiid  ela->Ing  ofthcsioraala 
of  thti  knva-j  (3<J8)  appear  lo  be  contTOlJed  by  the  vital  foree,  and 
to  bo  effected  by  a  self-uniiijeil  change  iu  tlie  form  of  the  guardian 

lU.     lluvv  the  light,  or  external  irritatJou,  or  any  ulher  influence, 

.■J  ill  inciting  lhi.4  ehange  of  form  of  the  cells  of  some  part  of  a 
plant,  we  know  no  more,  and  no  le^?«,  than  we  know  how  a  nen-c,  or 
an  electrical  current,  act-s  upon  a  miiAcle  of  an  tminial  to  bring 
about  the  contraction  or  change  of  shape  of  its  coniiionont  eell*. 
If  animals  make 

G77.  Spotita neons  or  Atilomalic;  iTUorfiiiMiLs  ^0  al-o  do  some  plants 
execute  bif.-.k  and  repeated  movements  irre«'?iM;ctivo  of  exlitmeous 
fbiTc,  or  even  of  extmneous  excitation,  and  wlueli,  indt-ed,  are  ar- 
ret-ted  by  the  touch.  An  instance  of  such  1*11011  taiieou:^  and  contin- 
ued motion,  of  the  most  remarkable  kind,  is  furni^lufd  by  the  tdfoli- 
olale  leaves  of  Desmodiura  gyrans,  an  I'2iir;t-Indian  Legutnitioos  plant. 
The  termiruU  leaflet  does  not  move,  excejit  lo  change  li-oni  the 


and  the 


but  die  latail 


■ag  ami  M^af^  iMtfa  ilaj  aoA  eaght,  bj  ■  s«> 
««■■■■  af  iBlr  jcifa,  fte  Ab  aBooBi^uid  «f  a  time^Leeper ;  liie 
oac  XMBtg  wWlr  lft»  other  Hdh.  ^Expomae  to  eoldl,  or  told  mter 
povcd  «|ii»  ilw  pbnt,  ««Bps  die  Bodoo,  which  h  immedJAtel^  re* . 
sewed  br  wsath.  The  lue  Dr.  Baliiwin  b  «a*d  bj  Nuitajl  1*1 
lare  vifaeucd  dw  eame  thmg  in  oar  own  I>6rmodium  cu^pidaSun. 
m  Gcorpa;  hit  the  nkserww^an  has  iKver  been  coniinued  In 
•eveni  tnipieal  On-b«k«as  {4aiit«,  and  e^pcctally  in  a  spwkf  t/ 
MB^t^Mmm,  the  lower  petikl,  or  laitBum,  executes  siinllar  ^pooiaiH^ 
4HS  ■KweMieu^  with  great  freedom  and  pertiiuiciti|r.  Sucb  plxenae- 
titm,  ocetUTTDg  jis  tbeT*  do  in  Fhn'mgiuiioas  phuita  of  ordtnaiy  «uw> 
tore  maj  eiTTe  to  rnidrr  more  credible  the  tnie  nestable  cbBncter 
of  the 

€78.  Fnt  lortmeib  ti  Ihe 

^IVtt  of  il^,  nnd  the  cot' 
pMJeai  or  spiral  filamesits  of 
the  antberidia  of  mo^  Ctii^ 
tegamoas  plants,  already  ns 
ferrcd  to  (C59  -  663).  The 
eporefl  of  moet  of  the  lower 
AIpp  are  now  known  to  ex- 
hibit lliis  peculiar  aeti^'ily 
at  the  time  of  iheir  di^chargt' 
from  the  parent  cell,  wlitfi, 
for  i»o«ifi  Rjomeiits,  or  usual- 
ly for  several  bouns  they 
behave  like  iiifu.aory  ani- 
mala,  executing  sponlaneoua 
movemetita  in  the  water, 
until  they  are  about  to  ger- 
ininate.  This  sin^lar  tno^'C-  | 
mcnt  was  first  dutcctcd  many 
yeans     ago     in     VaucheiHa 

no.  ex,  TnHting  end  of  *  pUat  of  TaiKherl*  gsmlnata  {sftm  Tlm»t) ;  cm  ^  ** 
haaBbm  Mil]  enntaltilux  tli  Bpore.  657.  Moving  »pore  Juat  at^peA  fmm  tbi«  apr*  tf  * 
Otbet  bniKti ;  ttta  cUWrj  itppantui  won  oTer  ths  whole  inrbai.    CSg.  Spore  la  gsnnbut''''^ 

F1Q>  6ID-Q4S.  £ui««wlf«  uti^iMi  In  th«  germlnaikMi  of  (Edo^ooiiiin.  (ODOfiKTt)  n**' 
M&  n»  iiliint  ileT«h»p«a  Into  •  ante*  of  ccU<,  four  of  whkh  4i5i)l«y  tli*  wiBBaMiTn^niP** 
fCrmuttnn  nf  »  ppore.  044  Th«  toeomotlT*  iip«>ra  with  Ita  ribntile  dll»  l<*r]>kd  ftwn  l*Bitl 
*rin-n  U»  taovfiiiriiL  rewrt,  *iiJ  It  bpglwi  to  g*iTiilb:ir*,  tt  appmn  mx  In  fi39  fTli*  natlMiM* 
or  furtilUiitf  Ajipitntu*  of  tha*  planl 
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(Fig.  8D,  G3G).  Immediately  on  its  dtfehai*ge  ftotn  tlie  mother 
plant  the  spore  be{»ins  to  move  freely  in  the  water,  ond  oontinues  to 
do  ?o  for  fome  hnurj;,  when  It  fixes  itself  and  li«.'gi«s  to  p^row  (Fig, 
G38),  Its  niovetnftits,  moreovsjr,  like  tlio^e  of  the  tinthfridsal  fiia- 
menLs  or  corpuj^cleis,  may  be  enfeebled  or  arrested  by  the  Hpplieatlon 
of  a  wenk  solution  of  opium  or  chloroform.  Through  the^e  means 
it  liaa  been  ascertained  thut  they  iirK  fHU>ed  by  the  vibmtioiis  of 
minute  cilia  wliieh  cover  tlie  surface,  ivhieli  are  rendered  visible 
by  thus  enfeebling  their  movement,  and  which  exhibit  the  closest 
re^semblnnce  to  the  vibmtlle  eilia  of  animals,  espeeially  tliose  of  ihe 
polygjistric  animaleute.j.  In  the  Conferva  tribe  genendly  the  vibra- 
tile  ciliB  ocenpy  one  end  of  the  apore,  and  are  in  fome  eases  numer- 
ous ((0.  in  Fig.  644),  in  others  only  two  or  three  in  nurab+ir.  The 
spores  are  gmall,  and  of  about  the  same  i*pecific.  gravity  as  the  water 
in  which  (hey  live,  po  that  n  plight  force  sufHces  to  propel  thcin. 

679.  Locomotion  of  Adult  Mierascopic  PlanU.    The  spores  of  Vau- 

eheriH  and  the  hke,  becotiiing  quiescent  before  germination,  grow 
into  fixed  tliread-like  plants  of  conHiJenible  size,  endowed  with  no 
greater  degree  of  motivity  than  oi-dinary  vegetables.  A  multitude 
of  still  simpler  Algse,  however,  swiirm  in  every  pool  or  stream,  so 
minute  in  ^fize  as  to  be  individually  t(ftally  invisible  to  the  naked 
eye  (most  of  tliem  when  full  grown  are  very  mueh  smaller  than  the 
spores  of  Vftticheria,  (tc.) ;  and  the^ie  nre  endowed,  even  at  matnrit)*, 
with  i?ueh  powers  of  locomotion  that  their  vegetable  character, 
although  now  well  made  out,  was  long  in  qu edition  on  thit;  aceonnt 
Dne-  Of  this  kind  are  the  various  ppecies  of  Oscillftria  (Fig.  84), 
named  from  the  writhing  movement  they  exhibit,  the  I>i.'!<midi- 
acese,  lo  which  Closterium  (Fig.  631)  belongs,  and  the  nearly 
allied  DiatomsRea;,  —  the  lowest,  mimitest,  and  the  moat  freely 
moving  of  plant?,  but  clearly  members  of  the  vegetable  kingdom 
notwithstanding-  These  execute  free  movements  of  translation,  in 
some  caiies  slow,  in  others  rapid ;  but  the  meehaniain  of  llie  tnotion 
ii!  aiiU  unknown. 

680.  Not  only,  therefore,  do  plants  genci^lly  manifest  impressi- 
bility or  sensitiveness  to  external  agents,  and  execute  more  or  le;<:j 
decided,  though  slow,  movements ;  but  many  speciefl  of  the  liigher 
graden  exhibit  certain  vivid  molton^,  either  spontaneous  or  in  conse- 
quence of  extraneous  irritation ;  while  tlie  lowest  trilx's  of  arjnatic 
plants,  as  they  dimintJih  in  size  and  in  complexity  of  orgimiznlion, 
habitually  execute,  at  some  period  at  lea-tt,  varied  spontanenii^  mov&- 
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ment?,  which  we  nre  unable  to  distinguish  In  ehnracter  from  tliwe  of 
llie  lowp<t  animaR  It  iw  at  tlieir  lowest  confines,  accoi"diiijiIy,  tlat 
the  %'f  j^H'table  mid  the  aniniiil  kingdoms  upprondi  or  luOL-t.  and  even 
deem  to  blfn«l  their  chunK'turs, 

681.  Wd™  we  consider  ihnt  the  excitability  of  fwn^kiTe  plan^ 
is  often  tmnsmitted,  as  if  hy  a  sort  of  synipudir,  from  one  part  to 
another ;  that  it  is  soon  fxlmii^ti-d  hy  iT[K'ated  excitation  («i  i? 
certainly  the  cnse  in  Diona-aj  the  Scnaifive-PIant.  &c,),  to  he  rt- 
ncwed  only  nftcr  a  period  of  repose  j  that  all  phmta  n'qflire  » 
BCfb^n  of  r('[io^c ;  that  tisey  consume  thpir  pixidiirti  and  evolvt:  tat 
under  special  circumstanH.'S  with  the  eame  results  as  in  the  mml 
kingdom  (Chiip.  VIT.)  ;  that,  m  if  by  a  kind  of  instinct,  tlie  vmvm 
OTg^ms  of  the  vej^ctahle  assume  tljt;  y^ositions  or  tlie  dirertio)!*  moft 
favorable  to  (he  proper  exercise  of  their  functions  and  the  eiippljof 
their  want.*,  to  this  end  surmounting  inter\'ening  obstacles  t  when 
we  consider  in  thi.-s  connection  tbe  fitill  more  striking^  eosei  of  epcfr 
taneons  motion  that  the  lower  Algse  exhibit;  and  that  all  tJwt 
motions  arc  arrested  by  narcoties,  or  otiicr  ptjisons, — ^the  narcotic' 
and  acrid  |>oisonp  even  pi-oducing  f  fft-cts  upon  vegetables  re^pectivelf 
analogous  to  their  different  effects  npon  the  animal  economy ;  W 
Cflitnot  avoid  attributing  to  plnnts  a  vitsility  and  a  power  of  "  mokinf 
movements  tending  to  a  determinate  end,"  not  diffenint  in  natnr^ 
pcrhap,  from  tho^c  of  the  lowesit  animahi.  Prolwibly  life  t*  easen*' 
ti&lly  the  same  in  the  two  kingdoms  ;  and  to  vegetable  life  faculi 
are  finjieradded  in  the  lower  animab,  »ome  of  wbieh  are  here 
there  not  itidislinelly  foreshadowed  in  plants, 

682.  The  essential  differencea  between  plants  and  aniniidn  wo*^ 
enumerated  at  the  commencement  of  this  work  (IC),  and  bavel*<*' 
illustriited  in  its  progre**.     Distinct  as  are  the  general  stnictii 
and  the  offices  of  the  two  grent  kinds  of  organized  beings,  it  is  (& 
doubifi.ll  whether  the  discrimination   is   aWolute,  or  whellicr  U 
functions  of  the  vcgetabie  and  the  animal  may  not,  in  some  mid*' 
Bcopic  organisms,  be  imposed  upon  the  same  individual. 
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G83.  In  the  preceding  dmptere  plants  hnvo  been  considered  in 
view  of  their  slnjctiice  nntl  nt'tioiu  And  when  tlifftTent  plants  hnve 
been  refiirred  to  nnti  tlit'ir  diversifiea  notictc],  it  has  bnt*n  in  ehici- 
dation  of  tlifir  inorplioloj;fy,  —  of  the  exubc^rantlj'  varie-d  fonns  or 
modificalionK  nndtT  ivliii'h  the  piimple  eonimon  pliui  of  \M'gH!itioti  is 
worker!  out,  as  it  were,  in  rieh  detail.  The  vcgiUahle  liin,Lr(loni,  that 
isj  vegetation  taken  as  a  great  whole,  presents  to  our  view  nn  iiu- 
memie  nniiibr/r  of  ditfereiit  kinds  of  plants,  more  or  le*s  ro.icinhlijig 
each  other,  more  or  less  nearly  related  to  enrh  other.  It  is  the 
object  of  Systematic  Botakit  to  treat  of  plants  as  menihers  of  a 
system,  or  orderly  parts  of  a  whok',  —  and  tliereforn  to  eonsidfr 
them  (M  (n  Iht'ir  hnds,  mnrketl  by  diflTerences  and  re?emT»Ianee.<,  and 
to  contemplate  the  relations  which  the  kinds,  or  individuiil  members 
of  the  gii'iU,  wliole,  snstain  to  each  other.  To  this  end  the  botanist 
dUkfisifieiR  tiiem,  so  us  to  exhibit  their  relalionsiiips,  or  degrees  of 
iw.'iemblance,  and  expresses  these  in  a  systematic  arrangement  or 
elaisifcatwH,  —  deniginnte*  ihcm  by  appropriate  apjiellrttionis,  and 
dis;tingnij;hes  them  by  clear  and  precise  desicriptions  in  scientifie  hm- 
giiage  t  Eo  tlmt  not  only  may  the  name  and  place  in  the  system,  the 
known  properties,  and  tJic  whole  history  of  any  given  plant,  be  Tend- 
i!y  and  eurely  obtained  by  the  learner,  but  likewisii  an  interesting 
view  may  be  obtained  of  the  genej-al  84'iieniti  or  plan  of  the  Cre- 
ator in  the  Vegi>I;ibIe  "Worhh 

684.  Oar  pri'-ent  endeavor  will  be  to  explain  the  general  prin- 
ciples of  rmtiirul-hi^tory  cliL*?ifieation,  and  the  foundation,  of  facts 
in  nciture.  upon  nhich  it  re^t^,  and  then  curs^orily  to  show  how  these 
are  applied  to  tlie  actual  arrangement  of  the  known  opeeied  ol' 
plants. 


852  PRINCIPLES   OF  CrASaiFIGATIOir. 

CHAPTER    I. 

OF  THE  PRINCIPLES  OF   CLASSIFICATIOX. 

C8.').  Plants  and  nnimnls  —  the  members  of  the  orgameloit 
floms  of  naJurft  —  exist  as  indirtduds  (13),  of  definite  kinds, fiih 
<'iu1owe(l  with  the  cliMi-notoristic  ])Ower  of  pnxlueing  like  indiTidglk 
nnd  ^0  of  co:itiiuiiiig  the  sucrcssion.     Tlie  diirercnt  sorts  (1.)  areV* 
proihifi'd  tnie  to  tlicir  essential  chararteriistics  from  generatioB  * 
•;;<'iU'nUi(>n  ;  nnd  (2.)  ihry  exhibit  uneqiiul  and  very  TariousdegR* 
of  rt-eniblance  or  of  dissimilarity  among  them5elves.     These  rin|fc 
proposition-!  lie  at  tlie  foundation  of  all  classification  and  system  i* 
natural  history.     U])on  the  first  rests  the  idea  of  tpm«$;  upontk 
second  tliat  of  r/etiera,  orders,  and  all  groups  higher  than  ppeoN. 

686.  IndividUBls.     Tlie  idea  of  individnality  b  derived  finm  ■* 
and  onlinary  animals,  and  thence  naturally  extended  to  T^elaU*> 
Individuals  are  beings,  owing  their  existence  nnd  their  chanderi*' 
tics  to  similar  antecedent  beings,  and  compoif^  of  parts  vhidi 
together  constitute  an  indei^endent  whole,  indivisible  except  tij''' 
tilation.     Individuality  is  perfectly  exemplified  in  all  the  higiiertfi 
most  of  the  lower  animals,  which  multiply  by  sexual  propapti* 
only,  and  in  which  the  offspring,  or  the  orum,  early  separata fi^ 
the  parent;  but  it  is  incomjdetely  realized  in  those  animals  of  Ab 
lower  grade  which  are  prop:igj»ted  by  buds  or  offshoots  as  irdl  • 
by  ova,  and  where  the  offspring  may  remain  more  or  less  intimi^ 
connected  with  the  parent.     Still  more  is  this  m>  in  plants,  iHA^ 
in  ever}'  grade  are  or  may  be  propagated  by  buds  or  offiboottS 
Avhich  in  v<>getation  develop  an  indefinite  number  of  similar  ptrtir 
which  pixKlucc  branches  like  the  parent  phmt,  and  capable  athtf* 
continuing  to  grow  in  connection  with  it,  or  of  becoming  indepiuM 
(232).     The  individual  plant,  therefore,  is  evidently  not  a  tat^ 
nnd  true  individual  in  the  proper  sense  of  the  word,  —  in  the  mo*' 
that  an  onlinar^'  animal  is.     A  kind  of  social  or  corporate  indirili'' 
al!:y  in  the  complex  radiated  animals  oAen  gives  a  ct>rtain  liniti' 
lion  and  shn|)C  to  the  (Hing<>ries  or  pvlypidom^  and  in  many  of  tk^ 
even  suliordinates  ccnain  parts  to  tlie  common  wliole,  assigning  ^ 
tlu-ai  s{H>cial  functions  for  the  common  weal:  and  this  is  nnivenMT' 
nnd  more  strikingly  the  case  with  plants,  except  the  very  amf^ 
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So  ifiat  for  |>rflt:tical  purposes,  and  In  a  Inose,  gciicral  sense,  we 
lake  the  vihole  pinnt  us  nn  individual,  ^a  long  m  it  forms  one  con- 
ntn'feJ  nias-i,  and  no  longtT.  But  in  a  philoKOjiliiad  vi(»w  we  caiinot 
well  rf-pifd  tlU3  congeries  ns  tlie  tme  vr-geUiMe  individuaL 

6H7.  Actonlingly  mj^ny  IjolnniKts  (of  wliom  are  Thouara  at  tlie 
Wginmng  of  the  j)re-~«'nt  cr-nUiry,  and  Braun*  tit  tltc  j^res^ent  day) 
Tpgard  a.'i  ihe  true  individujirthe  Klioot,  or  finiple  axis  with  its  fbU- 
Age,  &c,,  whether  thiA  lie  tlie  iiHirniry  stem  with  iu  rooU  implanted 
in  the  soil,  or  a  branch  iniplmit<?d  on  the  Pft*m.     This  view  simpli- 
our  coni'r'pfion  of  a  vcgciublri,  but  is  itself  open  to  all  the  objec- 
it  ral:f(-*s  against  the  individuality  of  the  plant  as  a  whole.     For 
jnsl  a^  the  herb,  ehrnl],  or  tree  is  dtrisihle  into  shoots  or  series  of 
tubikr  axes.  »o  the  ghoot  is  divisible  into  fiimilnr  coni[>onenl.  ports, 
or  fihytons  (IGS),  indiifniitely  repeated,  and  whii-h  may  e<|ually  give 
ri«r  to  independent  pliinti^.     Those  pliilwophical  naturalists,  thcre- 
fm-,  viho  find  no  stable  ground  in  llii*  po.■^ttiotl,  are  forced  towards 
otwoftwo  opposite  extremtii-     Some,  justly  viewing  sexual  repixj- 
doption  as  of  the  highest  import,  are  led  U>  regard  the  whole  vege- 
tative product  of  a  seed  as  tlieortticalty  eon^Jtituting  one  individual, 
whetJier  die  sucees.^ivo  growths  remain  united,  or  whether  they  form 
a.tWisand  or  a  millson  of  vegetables,  as  may  often  happen.     Ac- 
Conlini,'  to  I  his  view,  all  the  Weeping-Willow  trees  of  this  country 
w^  pajls.  of  one  individual ;  and  laost  of  our  Potato  plants  must  be- 
lotl^toone  multitudiaou-?  individual,  while  othen^  wholly  fiimilar,  but 
frSflhly  grown  from  seed,  arc  each  individuals  of  thcmselveij  j  —  a 
Tie*'  which  apparent !y  amounts  to  an  absurdity  in  terroJi  and  in  fact, 
Otlw-'N,  following  out  the  idea  mentioned  above,  and  laying  the  main 
stress  upon  simplicity  and  indivisibility,  nvUier  than  Ujton  tendency 
^  ^pamtion,  regard  the  phyton  in  ordinorj'  plants,  luul  the  e«ll  in 
lowest  grade,  as  on  the  whole  beat  answering,  in  the  veg«- 
Viitgdoni,  to  the  simple  individual  in  the  animal.     But  this  is 
"^■^Jy  a  f[ue*tion  of  greater  or  less  aniUog}'.     For  the  individujil,  in 
*  proper  sen-sc  of  the  term,  is  more  or  less  confluent  into  a  vegeta- 
uve  cypip  j„  jjii  pinnt':,  and  in  many  of  the  lower  anituaU-;,  and  attains 
mil  realixation  only  in  the  higher  grade:!  of  organized  existence. 


Sw)  )iU  elabonte  tpeatiic,  On  lAt  Vt-^latiU  Indimdnnl  in  id  fiilation  toSpfcia 
'**  which  «  trauilatioii  from  t!ie  Gennan,  by  C.  ¥.  Stone,  was  fjiililislied  in  thfl 
^^*^nc»n  Joamo]  Qi  ScicDi'C  and  ttic  ArU,  vuIk.  19  tind  20,  iB&h],  for  tha  coid- 
'****t  development  of  tliis  view,  sntl  for  the  hiatory  of  the  sulijtt-t  gotier«lly, 
*  30* 
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G88,  But,  whatever  it  may  be  wliicli  yve  pnif  ticjilly  or  philo^Apltl- 
cally  regjird  as  llie  vegetable  mdhidua!,  it  is  evidi-nt  lliat  phinu  m 
well  O-S  animal;;  occur  in  a  contiEiit'cl  FuccPiSRon  of  organL'^nja  or 
beings  xvltie'h  stand  in  the  relation  of  pitrent  and  otTspring.  Eitcb 
particulnr  -^ort  Is  a  chain,  of  whirh  the  indiitduala  are  the  liriL?. 
To  this  chHtn,  or  (as  exprpsst^d  by  Liniia^u^)  thii^  perennial  succe$- 
tion  of  individuals,  the  natuml-hi&torisin  ajijdics  I  lie  name  of 

680.  Sprcies  (14).  Every  one  liiiowa  tlmt  the  several  sorts  of 
plantii  atid  animals  steadily  reproduct*  themselva?,  or,  In  other  wonL*, 
keep  up  a  succession  of  essentmlly  similar  iiidividuol!*,  and  under 
favoi-able  eircumstances  increaj*©  their  inimljers.  Eiich  particular 
kind  of  cultivated  plant  or  domtsticaled  aiiimal  is  reprcienlcd  before 
our  eyes  in  a  ma^^s  of*  individuals,  which  \vc  know  from  observation 
to  a  certain  extent,  and  from  ncciA-sary  inference,  have  itprung 
from  the  ssame  i^tock.  And  common  obBervalion  has  M  people 
everywhere  to  exjxict  that  tlie  diflerent  HOrts  will  continue  true  to 
their  kind,  or  at  least  to  conclude  that  the  diffcrcuL  sorts  of  pUmts 
or  of  animals  do  not  shadu  off  one  into  anotlier  by  iii^t'ii>il>Ie  grada- 
tions, like  ifie  colors  of  the  rainbow,  aa  would  lunc  l>eeri  the  ctise  if 
there  wore  not  distinct  kindd  ut  the  beginnin»r,  aJid  if  their  dtsHtine- 
tion$  were  not  kept  up,  unmingletl,  and  tran^miiied  e^iseotially  un- 
altered, from  goneralion  to  generalion.  So  we  iiiituraUy  ji.><fiume  that 
the  Creator  e:=tabllshed  a  definite,  allhougli  a  va^t,  numbia-  of  types 
or  sorts  of  plants  and  aninuds,  and  eudowed  them  with  the  faculty 
of  propagation  ench  after  jta  kind  ;  and  llisit  the.'^e  have  ?o  eontinued 
unchimgt'd  in  all  their  cstienlial  characterii^lics.  Out  of  these  gen- 
eral observations  and  conceptions  the  idea  of  si>edej5  must  have  origi- 
nated ;  from  them  we  deduce  its  ecientifie  dcfinitioiu  Nanu'ly,  tluit 
the  ppecii'ns  1^^;,  abstractly,  the  ly];>e  or  oiiginsd  of  eacli  tort  of  plant, 
or  animal,  thus  repret^entcd  In  time  by  a  perennial  fucces^ion  of  likr* 
individuuls  or,  concretely,  that  it  i.-*  the  sum  of  such  setins  or  con- 
geries of  individuals ;  and  thitt  all  the  deseeudunta  of  the  sitnie  stock, 
and  of  no  other,  compose  one  species.  And,  converstly,  a*  we  can 
never  trace  bsick  the  genealogj'  far,  ive  naturally  infer  coramunily 
of  on  gin  from  fraternal  resembhuiec ;  tliat  i.-*,  we  refer  to  the  !=anic 
species  iho-e  individutils  which  arc  as  much  sliko  a^  tlio^e  ar« 
which  wo  kno;v  to  Lave  sprung  from  the  »amii  etoek.* 

•  Wc  use  Iho  wottl  ifock  adviswlly,  (and  in  on*  of  tta  proper  mtfinuips,  ihftt  ■ 
of  the  original  or  originals  of  a  lineage,}  to  uvoid  the  iusscrtion  or  dunuil  cf  lb(£ 
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600,  Specific  identity  is  not  of  course  inferred  fi*ora  ererj  atronglj 
markf  il  resemblance  i  for  the  resptnblfince  may  be  only  thivt  of  genus, 
(ind  iiidivldufiU  so  related  are  inferred  not  to  liave  had  a  common 
origin.  Nor  is  it  denlefl  on  account  of  every  difference ;  for  individu- 
ab  of  the  Btune  stock  rnay  diffor  considerably ;  in  fiu-t,  no  two  plants 
art;  exactly  alike,  any  more  than  two  men  arc.  Sucli  differences 
when  they  become  distinctly  marked  give  rise  to 

691.  Vnriclitili  If  two  Bceds  from  the  same  pod  are  sown  in  dif- 
ferent soil.'^,  and  suhniittt^d  to  diflTerent  condition'*  a*  respecL*;  heat, 
h'ght,  and  moistnre,  the  planta  thai  spring  from  them  will  sliow 
morkis  of  thi.s  dilferent  treatment  in  their  appearance.  Sucli  differ- 
ence,'* are  continually  arising  in  the  natural  course  of  thing.-;,  antl  to 
produce  and  increase  them  ailifieially  ia  one  of  the  objects  of  colti- 
vation.  Such  variations  in  nafiire  are  tnmsient ;  the  plant  often 
outlasting  the  cause  or  outgrowing  its  inlluence,  or  ebe  perishing 
from  tlie  continued  and  gi-uver  operation  of  the  modifying  influ- 
ences. Bui  in  the  more  marked  varieties  which  alone  deserve 
the  name,  the  CJ^mse  of  the  deviiition  id  occult  and  eanstilutionnl  j  the 
deviation  occurs  we  know  not  why,  and  continues  throughout  the 
existence  and  growth  of  the  herb,  shrub,  or  tree,  and  conser[uenlIy 
through  all  that  prmieeds  from  it  by  pi-opagntion  from  buds,  as  by  off- 
sets, layers,  cuttings,  gnifls,  &c.  In  tlua  way  choice  varieties  of  Ap- 
ples, Pears,  Potaloc:*,  and  the  like,  are  mnltjplied  and  perpetuated. 

G92,  Since  the  progeny  inherits!  or  tends  to  inherit  all  the  char- 
acters and  propertied  of  the  fwirent,  constitutional  varieties  must  have 
n  tendency  to  be  reproduced  by  seed,  —  a  tendency  whi<'!i  might 
often  prevail,  within  certain  limits,  over  tliat  general  influence  which. 
would  rem  md  the  %'ar(ety  to  the  normal  state,  were  it  not  for  the 
commingling  whiqh  so  commonly  occurs  in  nature,  through  tli«  ca«- 
lud  fertilization  of  the  ovules  of  one  individual  by  the  pollen  of  other 
individuals  of  the  same  species^     By  assiduously  pursuing  the  oppo- 


origia  of  each  apedci  lirom  a  single  tndiTidnRl  or  a  lingle  pnir,  —  aqn»rroii 
which  Bcienco  does  not  furnish  pwnnda  for  dcciciiTig,  It  ie  evidently  moi« 
simple  to  ssBumo  tho  ijingle  origin,  wlierc  tJicre  U  no  pra^umption  to  tljc  con- 
trary, as  there  tnuy  be  in  iho  case  of  triit'cioiis  or  of  oi^iiicaliy  ussudiitixl  ]iLaint 
or  noimjild  ;  but  the  rontr&ry  suppUKiiian  docs  not  affect  our  idea  of  species,  if 
wc  suppoM  the  origitialB  to  have  been  o«  maeh  alike  as  indivjduala  prowciling 
from  the  miiiiq  pai'unt  are,  ahiI  to  Imvc  hud  a  oommon  birthplace-  Tho  inrciti- 
gntictn  of  thu  p^oj^nipiiicul  dihtrtl>ution  of  p1ant»  moro  nud  mure  favorg  the  idea 
of  ttie  di£sciaiaattoa  of  cnuh  ap«cii;B  from  a  caam  of  it»  own. 
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site  course  in  dome^ticatef!  pbnis,  tlial  is,  by  oonstantlj  insimng  tie 
fertilization  of  the  o-vules  of  a  marketl  Tariel^  hj  the  pollen  of  the 
same,  iinti  hr  saring  *eed  onlj  from  such  of  the  re^titig  progenj'  »e 
powcss  the  desired  peculiarity  in  ilie  highest  degiv«,  and  so  on  for 
several  geaemtioas,  it  wouM  appear  that 

693.  Bteeif  viz.  mri«tiej  who^  characteristics  are  tnmftmi^ible 
by  seed  with  considerable  certainly,  may  generally  lie  produced.  Of 
thii  kind  are  the  particular  sorts  of  Indiats  Com,  Kye,  Cabbnge, 
Lettuce,  Rndiishe^,  &c.  and  indeed  of  nearly  all  our  rarieties  of  cuUi- 
Tated  annual  and  biennial  eaculent  phrntf,  as  well  as  of  several  per- 
eoniab,  nmii^  of  which  have  been  fixed  through  centuries  of  domes- 
li<:ation.  "What  is  now  taking  place  with  the  Peach  in  this  oountty 
may  con^'inoe  us  that  tBce^  may  be  developed  in  trees  as  well  as  in 
herbs,  and  in  the  some  manner  i  and  that  the  reason  why  moat  of 
our  cultivated  laoea  are  annuals  or  bienniala  is  becaiiiie  these  can 
he  perpetuated  in  no  other  wajr,  and  because  the  desired  result 
h  obtainable  in  fewer  years  than  in  shrubs  or  trees*  Although 
racen  liaj-dly  exist  indcjjendently  of  man,  he  cannot  be  said  to  origf- 
nate  their  peculiarities,  nor  is  it  known  how  ihey  originHle.  The 
$port4f  tiA  the  gardener  calli  thctn,  appear  a^^  it  were  aL-ddentnlly 
in  cultivated  plants.  The  cultivalot  merely  selects  the  most  promis- 
ing sorts  for  preser%'ation,  leaving  the  otiiers  to  their  fate.  By  par- 
ticular care  he  develops  the  characteristic  feature,  and  strengthens 
and  flxeji,  in  the  manner  already  explained^  the  tendency  to  become 
hereditary,  so  securing  the  transinisstbJHty  of  the  variety  as  long  as 
he  takes  sufficient  cure  of  it.  If  not  duly  cared  for.  they  dwindle  and 
lose  their  peculiarities,  or  else  perish  ;  if  allowed  to  mix:  with  normal 
forni;^,  they  revert  to  the  common  state  of  the  species.  Were  eulli- 
yation  to  cea.se,  all  tlie-'W  valued  products  of  man's  care  and  sk51 
would  doubtless  speedily  di.-iappcar  i  the  greater  part,  perhaps,  would 
peri-sli  outright ;  tlie  remainder  would  revert,  in  a  few  generations 
of  spontaneous  growth,  to  the  cbanictur  of  the  primitive  stot-k, 

694.  Although  man  has  no  (wwor  to  create  tlie  pcculiimtlea  of 
such  varietie.-!,  he  may  manage  so  a^  not  only  largt.-ly  to  incr^'ase 
them,  but  also  to  combine  the  peculiarities  of  widely  difTcreiit  varie- 
ties of  a  species,  and  thereby  produce  novel  resultj*.  Tlib  is  effected 
by  Cross-bretsding,  i.  e.  by  fertilizing  the  pistil  of  one  variety  with  the 
pollen  of  another  variety  of  the  Same  species.  In  this  way  most 
esteemed  new  varieties  of  flowers  and  fruits  are  originated,  which 
combine  the  ^eparatt;  exoellences  of  both  parents.     The  cultivator 
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often  proceeds  one  at«.p  farther,  in  certain  cases,  and  givea  rise  to  * 
dLfferent  kind  of  crow-Aree</«,  viz. 

695.  llybridi.  The^e  artj  cixjss-breecl^  ftttm  difTer^nt  but  neftrly 
related  species.  It  is  well  known  that,  by  propei'  precautions,  the 
pistil  of  a  flowt'T  of  one  species  mjiy  often  be  fertilized  by  the  jwllen 
of  auudiet*  of  a  bimilar  coast ituti on,  and  tliiU  the  [jhint^  ruiscd  from 
the  seeds  eo  produced  combine  the  characters  and  propertiea  of 
both  parents.  Some  kind.^^,  such  as  Azalea*  iind  Pelargoniums,  hy- 
bridize very  readily ;  in  otlierjj  hybridism  is  effected  witb  ditbculty 
between  neaily  related  tspecicd.  The  gardener  produces  bybrida 
among  ra<wt  of  his  favorite  ])lantB,  and  vimou.'ily  ci'oss-breeda  and 
miitgle-a'  them,  so  as  to  {;%nfu8c  the  limits  of  many  cultivated  species. 
But  in  nature  hybrids  rarely  occur.  Not  more  tlian  fifly  wiJd  kinds 
are  clearly  known  as  of  continued  or  frequent  ot^currenee-  Others 
may  perhaps  be  originated  from  time  to  time ;  but  their  existence 
in  transient.  For  liybrids  are  generally,  if  not  always,  eterilf,  and 
therefore  incapable  of  perfretuation  by  seed.  But  their  ovules  may 
be  fertilized  by  the  pollen  of  either  of  their  parents,  wlien  the 
progeny  reverts  to  that  specie*,  probably  retaining,  however,  ^ome 
traces  of  the  mixture,  unless  this  should  be  obJiterated  by  successive 
fertilizations  from  individuals  of  tJie  same  parent  e^pecies.  It  h 
probable  llmt  crosn-fertilization  between  diflerent  individuals  of  the 
same  epecies  is  more  common  than  m  generally  supposed,  and  thai 
it  is  one  of  Katurc*a  means  for  repressing  variation.  On  tite  other 
liandj  continued  self-fertilization  (or  breeding  in  and  in)  ia  alinOiJt 
atire  to  perpetuate,  aa  well  aa  farther  to  develop,  individual  iJectdiari- 
tiw,  L  e.  thorie  of  variety  or  race. 

690.  However  plants  may  be  modified  by  art  and  man's  device, 
the  systematic;  botanist  proeeeda  u[)oa  the  ground  then  the  distinc- 
tions between  epecieg,  whether  esnail  or  great,  are  reaU  and  in  nature 
are  permanent,  —  tliat  variation,  wide  &a  it  inwy  be,  i^  naturally  re- 
stricted within  certain  htaits.  And  lliis  appears  to  be  trin>.  As  dis- 
dnctions  subordinate  to  epeciea  are  in  nature  both  ludeEnite  and 
transiiory,  thcee,  however  irajmrtant  to  the  cultivator,  are  of  little 
aceuunt  witit  the  sjatenuiliu  botonitit. 

6D7.  i^eciet  are  the  true  «ubjectfi  of  dassiiication.  And  the  end 
and  turn  of  systematic  botany  is  to  ascertain  and  to  express  their 
relationship  to  each  other.  The  whole  ground  in  nature  for  t!ie 
classification  of  species  is  the  obvious  fact  that  speciea  resemble 
or  differ  from  each  other  unequally  and  in  extremely  various  de- 
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gT««s.  If  Ak  were  not  kv  or  if  n^ated  if^oti  &Eatd  one  fvOm 
another  bj  a  cotutaui  qouttitj,  so  UttC,  wtie-ii  uranged  aecording 
fo^tiieir  re^emblane^  the  ftrst  £Sered  from  the  second  about  as 
noeh  a»  the  freeood  frxxn  tlie  tMfd,  and  tbe  tlurd  iiDm  the  fourth, 
md  to  tm  throDgiMKit,  ^ — iben,  miik  alt  the  diTersitj  in  the  vege- 
bdnle  kiDgdom  tliere  meaaSlj  i%  there  eouM  be  im  natural  founda- 
tion for  their  clasMficatioD.  The  multitude  of  species  would  render 
It  rte<t*?^gaiT  tq  cln^'^if;'  than,  bat  the  ebfetficalion  would  be  whotl}' 
nrtitir-ial  and  arbitrary-.  Tbe  aetual  eonscitntion  of  tbe  vegetsd)ie 
kiii^rtooL,.  htnreTer,  a:»  appears  from  obtsezration,  U,  (tial  somo  ^(>ecied 
resemble  esu'b  other  very  doiselr  mdeed,  others  difltr  as  widely  &i 
possible,  Hud  bvtween  the^e  tlie  most  numerous  aud  the  most  Viiriov^t 
gnidei  of  re*enib!iiiice  or  diflereoce  are  pn-iented,  but  alwajs  with 
•A  titaiiife»t  tendency  to  compo:!Te  gmups  of  as«<ir-intiotis  of  re^mbling 
ifWCie.<, — ^rofips  the  more  nunuroui  and  apparently  the  l<j^  d<H£- 
tiiie  in  proportion  to  tbe  number  and  the  neann-?is  of  the  poinl*  of 
pe^etnblabce.  Th^e  various  as^ociationj'lhe  uuturalist  etideAi'ors  to 
express,  a-t  far  as  is  necessary  or  praetii-able,  by  a  series  of  gejierali- 
lealion?,  —  of  which  the  lower  or  particular  are  included  in  the 
highei*.  —  h«sed  on  tlie  more  striking,  or  what  he  deems  the  most 
important  (i.  e.  the  most  definite  or  letist  exceptional)  point*  of  re- 
iiemblAnce  of  several  grades.  Linna>us  and  the  naturalL-^ts  of  hi.4 
day  mainly  reco^ized  tlirve  grade:^  of  aA*ociation,  or  groups  Bupe- 
rior  to  speeiest  viz.  the  geitm^  the  ordfr,  and  the  data  ;  and  these  are 
atill  the  principa!  members  of  cla.'Viticalion.     Of  these 

6f>8.  Gtnera  (plural  of  Genvs)  are  the  more  particular  or  special 
gi-oups  of  related  species.  They  are  groups  of  species  whieh  aru 
most  alike  in  all  or  most  respects,  ^  which  are  constructed,  so  to 
fi«y,  upon  the  same  particular  model,  with  only  drcuax^tantial  dif- 
ferences in  the  detaik.  They  are  not  neees.-^u-ily  nor  generally  th« 
lowest  definable  groups  of  sj>ecies,  but  are  the  lowtsi  most  citarly 
deJinaMe  groups  wliieli  the  hotaJiiHl  recognizes  and  accounts  worthy 
to  bear  the  generic  name :  for  the  name  of  the  genus  with  llmt  of 
the  i^pecie^i  added  to  it  ia  the  scientiHG  app«llAtlou  of  tlm  plant  or 
nnimHl.  Consiiluled  as  the  vegetable  and  animal  kingdoms  are,  the 
ret-ogtiition  of  genem,  or  groups  of  kindred  species,  is  as  nntural  an 
opeiiition  of  the  mirtd  as  is  the  conception  of  Bpecjes  from  llie  asso- 
ciation of  like  indlviduab.  This  U  bwiiuse  many  genem  are  .«o 
StTOngly  marked,  or  at  leiLSt  nppear  to  be  so,  a^  fsir  as  onlimiry  oh- 
pervHtion  extendii.     Every  one  knows  the  Rase  genu?;,  compotsed  of 
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die  various  specie;!  of  Rtwes  and  Sweetbriers  ;  the  Bramble  ^nug, 
comprising  Ea!ipl)erric!$,  &,c,,  td  popularly  dtstingiiislied  to  a  cei^ 
tuia  extent }  tlie  CHik  genuj  b  dlslinguishcd  from  the  Clie^tnut  and 
the  Beech  genus,  &c. :  each  is  B  group  of  epeeies  whose  mutyal 
re^emblnnce  is  gi*eiitt:r  than  (hat  of  any  one  of  tliem  to  any  other 
plant.  Tlie  numlxT  of  sp4.*cies  in  such  a  group  is  iiiimateritil,  and 
in  fact  U  vfry  diverse.  A  genuij  may  be  repreaented  by  a.  single 
known  specie.^  when  ita  peculiarities  are  ef[ui^'alent  in  degree  to 
those  whii'li  charactorize  olhtT  genera,  —  u  Ci^^e  wliii-li  ofien  (M'l'iirs  ; 
although  if  this  were  generally  eo,  genu»  and  species  would  be 
equivalent  terniij.  If  only  one  species  of  Oak  were  known,  ttie  Oiik 
gelius  wonlil  have  hcfii  a^  explirilly  iJi^CLTnfd  as  it  i*  now  tlnit  (lie 
species  Jimciunt  to  two  Iiuiidred ;  it  would  have  been  efiiinlly  distin- 
guished by  its  acortl  and  cup  from  the  Chestnut,  Bueeli,  Hazel,  tie. 
Kiunilior  illuslmiions  of  gtrntTu  in  the  animal  kinffdoiu  are  furnished 
by  tlie  Cat  kind,  to  which  belong  the  domestic  Cat,  the  Ciitaitiount, 
the  Panther,  the  Lion,  tlie  Tiger,  the  In^opai'd,  &c. ;  und  by  the 
Dog  kind,  which  inehidfs  with  the  Dog  the  different  ppf'cies  of 
Foxes  and  Wolve^,  the  Jticksd,  Sk,  The  kingungt-s  of  the  tmt^i 
barbaroui*  people  ?how  that  lliey  have  reeogniKed  s^Ufik  groups. 
KaturalL-ilM  merely  gi%e  to  them  a  greater  degree  of  precision,  aud 
indicate  what  the  points  of  agreement  are, 

609.  If  all  sueli  groups  were  as  definite  and  as  conspicuously 
marked  out  a*  tho'ie  from  which  illustrjitiona  are  genemlly  taken, 
genera  might  Ite  as  natural  a;*  fpeeic?;.  But  unfortunately  the  pure- 
ly popuhu*  genera  are  comjjiaratively  few,  and  although  otlen  cor- 
rectly founded  by  the  unseientificj  yet  they  are  as  frequently  wrongly 
limited,  or  ba^sctl  upon  fanciful  resemblances.  Popular  iiomendaF 
ture,  embodying  the  common  ideas  of  people,  merely  iihows  that 
generic  groups  are  recognizable  in  a  considerable  number  of  aia«% 
but  not  tluu  the  whole  vegetable  or  ihe  whole  animal  kingdom  id 
divisible  into  a  definite  number  of  such  groups  of  erjuatly  or  some- 
what equally  related  species.  WJiether  this  proves  lu  be  so  or  not, 
and  wheihtT  genera  are  actually  limited  groups  throughout,  this  Ja 
not  the  place  to  consider.  Suffice  it  to  s«ay,  that  there  ii  a  ground 
in  nature  for  genera,  and  that  the  naturalist  In  obliged  to  treat  them, 
for  jJiystemntic  pur[»qses,  as  strictly  definite  groups  of  species.  While 
genera  represent  the  closer  relationships  of  fjiccie'?, 

700.  Onltn  or  Faraitin  (as  tht-y  are  interchnngfably  oilled  in 
botany)  express  remoter  relationsliipa  or  more  geijernl  reserablanoei. 
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TIm^/  ftPtv  groups  of  kindred  geneni,  or  ratlter  genera  of  a  higher 
grtnh*  Fur  exnmploj  Oaks,  Cheatuuts,  Beeches,  Hazebi,  and  Ilom- 
bewiu  WULstltDte  i^  mim^*  genera,  wLicli,  although  quite  di^thict,  liave 
m»  atronj;  a  fiLiully  likenei«s,  and  are  so  mucJi  alike  in  iheir  gcm^ral 
•inwiiirii  tiiiJ  properties,  that  they  are  associated  into  one  order  or 
feuiily  group  (ilio  Oak  family) ;  while  the  Birchefi  and  tin;  Alders 
fbttn  until )ier  order  vtot  very  differetil  in  chiiructer,  atidi.he  WjiLiuts 
jiiid  Hit'koriea  another.  So  llie  Pines,  Firs  or  SpruevA,  Larclieii, 
CtHlHrs,  &.C.,  obviouNly  related  among  tht-mselvfei  po  much  more  thun 
they  are  to  any  olher  gentira,  ai'e  members  of  the  Pine  family;  tlio 
EltJpberrj',  BlaekbeiT)',  and  Simwberry,  with  many  others,  are  as- 
sociated witb  tlie  Ko^e  m  the  Itoije  fjunily ;  and  ^fO  on. 

701.  ClusiiCI  are  to  orders  what  these  are  to  genera.  They  t'X- 
preas  more  oxten&ive,  or  the  most  extensive  relations  of  species,  e»ch 
cla^  embracing  all  tlio^e  (t|}e(-ies  which  are  frumed  upon  the  s&rne 
genei-al  pliiii  of  striiL'ture,  however  difierently  that  plan  may  be 
carried  out  in  piirtieuhirs.  Thu*  all  Exogenous  or  Dicotyledonous 
plants  constilnty  one  clrtiss,  tlidr  stems,  their  tmbryo,  their  leave*, 
Ac.  being  coiiainicted  uf>on  the  same  general  plan  in  all  the  (Species, 
while  Endogenous  or  MoncotyledonoUi  phuits  tor  the  «inie  reasoos 
oompose  another  elae^s. 

702.  The  t-equence  of  groups,  rising  from  particular  to  universal^ 
IE  Spedcfi,  Genus,  Order,  Class ;  or,  in  descending  from  the  univer- 
sal to  the  particular, 

Species. 

703.  Tltes6  are  the^  common  framework  of  all  metlioda  of  clossifi- 
catioo,  both  in  the  luiimal  end  the  vegetable  kingdoms.  But  these 
do  not  exhaust  our  [xiwers  of  analysis,  nor  expre8d  all  the  gradatione 
whidi  we  mtij  observe  in  the  relationship  of  tijtccie!?.  They  merely 
gather  up  what  are  deemed  the  most  c.:4^tMitial  indications  of  re- 
Jationship,  and  express  them  under  three  grades  superior  to  species, 
wliich  ul way :i  curry  M.'iih  thetu  distinctive  named,  But  a  more  elab- 
orate analy-^is  i^  often  rcquv^ite,  on  account  of  the  birge  number 
of  objeotd  to  be  arrntiged,  and  the  various  degrees  of  rehitionship 
wliich  may  come  into  view*  And  th«.se,  when  needful,  are  expressed 
in  ft  series  of  hitennediate  groui>8  or  divi.,ionn,  whirh  may  or  may 
not  require  di^^tii^tive  names.     Niunea  for  tliem  are,  Iiowevw,  a 
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great  convenience,  especially  for  those  winch  are  mo^  nalural  aiul 
definite.  For  eome  of  these  intermecliate  group.*  tiiay  be  as  dis- 
tinctly niiLrketl  its  ure  ilto?e  wliieU  we  ciill  getierji  or  oi'dera. 

704.  Tiie  great  acl\'antages  and  proper  use  of  this  intermediate 
(toupin;^  «rp,  tljut  it  socuri^  oil  the  benefiijii  of  complete  unalyjstrt 
without  undue  h)ullipli{.'atiQQ  of  genera  and  oi'der^,  and  tliut,  by  ex* 
tending  tiie  t^cfdo,  more  grades  of  n'lntionship  may  be  notod,  and  tlie 
whole  expressed  in  our  sytftent*  in  truer  pcrspedive.-  Accordingly, 
when  grou]>s  of  ispecies  below  what  we  takt  for  genera  are  recog- 
nized, and  found  to  be  bo  well  nmrked  that  bj  a  Utile  lowering  of 
the  scale  they  would  be  received  as  genera,  they  are  denominated 
StiBGENKHA.  If  les9  definite,  we  term  them  merely  Sections,  For 
example,  P^rut,  the  Pear  genus,  embraces  Apples,  Pears,  Crab- 
applejs  and  the  like  ;  and  the  Pear  itself  ia  the  type  or  normal  rep- 
resentativtv  From  this  the  Apple  and  the  several  s^weies  of  Crsb- 
apple  differ  considerably,  but  not  quite  enough  to  warrant  generic 
separation :  they  are  tlierefore  recognized  a.-^  forming  a  eubgentis, 
Maluj,  of  (he  genus  Pyrta.  Agsiin,  the  Bramble  gentiis.,  lifiims,  com- 
prises both  Rji.<;pberrie6  and  Blackberries,  which,  ahhou<j;h  distin- 
guished by  everybody,  are  not  «?  much  or  to  definitely  ditfercnt  from 
each  olhei-  a-i  Applea  and  Cra3>applcs  are  from  Peiirs ;  fo  they  are 
ranked  merely  as  sections  of  the  Bramble  genus-  If  we  w^i'C  to 
receive  all  such  particular  groups  of  8j>eeie3  oa  genera,  and  give  them 
substanttve  names,  as  many  naturalists  are  dohig,  the  nicer  grada- 
tions of  aJlinity  would  be  disregarded,  iivliile  genera  would  l>c  reck- 
oned by  tens  of  lhousan<ls  ;  at  length  half  our  sjieeies  would  become 
genera  with  t^ubstantivc  names",  and  the  whole  advjintage  of  clji*slii- 
cstion  and  noinenclnture  would  be  last.  The  proi>er  discrimination 
of  genera  is  the  real  test  of  a  naturalist. 

705-  When  groups  intermediate  between  genera,  and  orders  a« 
admitted,  they  are  generally  denominated  TitinKS,  and  tht'ir  divis- 
ions, if  any,  Subtribes.  But  the  highest  divisions  of  orders,  when 
marked  by  cbameters  of  such  iniporiance  that  it  might  faiHy  be 
questioned  whether  they  ought  not  to  lie  r<.n-eived  as  independent 
orders,  take  the  name  of  SuooitHKRa,  For  example,  the  great 
Sose  ftunily,  va  we  receive  it,  embraces  three  sulxirders  i  one  of 
them  reppescntcd  by  the  Plum,  Peach,  Almond,  &c. ;  a  second,  by 
the  Pear,  Quince,  Hawthorn,  and  the  hke ;  and  the  third,  by  the 
Roee  itsdf  and  its  immediate  relatives.  Some  lM>tani»ts  receive 
the^  three  as  so  many  orders :  we  regard  them  as  fiuborders,  be> 
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cause  of  the  strong  family  likeness  which  pervades  the  whole,  and 
of  the  transitions  between  them.  In  the  larger  of  these  suborders, 
or  the  proper  Rose  family,  we  recognize  three  tribes :  one  repre- 
sented by  the  Rose  genus  itself;  one  by  the  Bramble  genus,  with 
the  Strawberry,  Cinquefoil,  Avens,  &c ;  and  the  third  by  Spiraea 
and  its  pear  relations.  And,  again,  the  second  and  larger  of  these 
embraces  genera  which  are  different  enough  to  be  ranked  under 
several  subtribes. 

706.  Upon  the  same  principles,  groups  may  be  interposed  between 
the  orders  and  the  classes,  of  which  the  highest  kind  will  take  the 
name  of  Subclasses.  And  even  above  classes  we  have  the  most 
comprehensive  division  of  all  plants  into  a  higher  and  a  lower  gi'ade 
or  Seribs  (98) ;  which  brings  us  up  to  the  vegetable  Kingdom, 
one  of  the  three  great  departments  of  Nature. 

707.  To  exhibit  the  whole  sequenpe  or  stages  of  natural-liistory 
classification,  so  that  the  student  may  see  the  relative  riuik  of  groui)s, 
designated  by  the  terms  which  have  now  been  explained,  they  are 
here  presented,  arranged  in  a  descending  series,  beginning  with  the 
primary  division  of  natural  objects  into  kingdoms,  and  indicating  by 
Mnall  capitals  those  of  fundamental  importance  and  universal  use  in 
classification. 

KiBODOMS, 

Series, 

CUUSBS, 

Sabdasses, 

Ordeks  or  Famiuu,  ' 

Snborden, 
Tribea, 

Subtribes, 

GZKBKA, 

Subgenera, 
Spscies, 
Varieties, 

Individnab. 

708.  Chaneterk  An  enumeration  of  the  distinguishing  marks,  or 
pobts  of  difference  between  one  class  or  order,  &c  and  the  others, 
is  termed  its  character.  Characters  accordingly  propvrly  embrace 
only  those  points  which  are  common  to  all  plants  of  the  group,  but 
not  to  the  other  groups  of  the  same  rank.  The  characters  of 
classes,  &c.  are  restricted  to  tliose  general  peculiarities  of  structure 
upon  which  these  great  groups  are  established :  the  ordinal  chamc- 
ter  recites  the  particulars  in  which  the  plants  it  comprises  differ 
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from  all  others  of  the  cinsa  ;  the  jfjwWc  character  onuaiemle^ 
those  point,-;  whit-h  distinguish  the  pljuilji  of  the  gonus  in  qiiOntion 
from  all  others  of  the  saine  oitler  or  gubonhT  j  the  spectre  character 
indicates  the  differences  betireen  epeciea  of  the  sanie  genu.4 ;  —  to 
which  in  bolnnSciil  T*'orkjs  more  or  less  of  ^nenA  desenptfon,  smsxivd' 
iug  to  the  plun  and  extent  of  the  work,  is  generaJly  added, 

70y.  A  complete  system  of  Botany  will  thei^fore  comprise  u 
nietho*3ieal  distribution  of  phmtii  Bccording  to  their  oi^niztition, 
with  (heir  charactera  arranged  in  proper  suhordinuliom  j  so  that  the 
inveatlgiUion  of  any  one  pdrticular  Bpecies  will  bring  to  view,  not 
only  its  iiimic  (which  sepurutcly  conrsidercd  h  of  little  importance), 
but  also  its  plan  of  stnicturc,  both  in  gciii'ml  and  in  {>uj*li4-ular,  its 
relationships,  essential  quahties,  nnd  whole  natural  liislory.  The 
classilicjiLtion  luul  the  method  of  investigation  in  natunil  historj'  con- 
etifiite  not  <»nly  the  most  complete  jiiTiingement  known  for  iht;  col- 
location of  R  Tast  fljnount  of  facts,  but  also  the  best  system  of  prac- 
ticul  logic ;  and  the  study  exercises  iind  sharpens  at  once  lx)tti  the 
|)OW(-*rs  of  rt'sisoning  and  of  ohserviition,  more,  probiddy,  tlmn  any 
otiiei"  jiur.*iiil.  As  a  fsyKtcni  for  collocating  facta  for  cotivenicn:  rcf- 
ereni-e,  a  great  practi«il  advantage  of  nattiral  his^tory  h  secured  by 
il.'*  JmppiSy  deviled 

710.  Binoniinl  Ndmcntlntltre.  Since  the  time  of  Linmcus,  who  in- 
troduced tlie  svHteni,  the  scientific  nttnic  of  c^'pry  plant  is  expiTssed 
Ijy  two  words,  viz.  by  the  name  of  its  ppcdes  appended  to  that  of 
it,>  gt'tms,  each  of  a  single  won!.  That  of  the  genus,  i.  e.  the  ge- 
nci"ic  name,  is  a  substantive ;  tlmt  of  the  species,  or  llie  ajtecific 
name,  h  an  adjective  adjunct.  The  fmme  mime  in  msvcr  employed 
for  different  genera ;  the  same  specific  nnme  is  not  avaihible  for 
more  Ihsin  one  species  of  the  s«jne  genus,  hut  may  be  u.^ed  tn  any 
other  genus.  A  few  thousand  ntimes  accordingly  serve  completely 
to  desi^niite  something  like  8,000  genera  and  neurly  100,000  .-ipecies 
of  [danM,  in  a  manner  which  ohviuies  all  eonfuaion,  and  doe.-?  not 
greatly  burden  the  memory.  The  generic  name  of  a  phuit  answei-a 
to  ihe  suniiime  of  a  peivson,  o-'i  Jirowri  or  Jones ;  the  .-jjecific  name 
answers  to  llie  biiplismal  nnme,  tm  John  or  James.  Thus,  QurrcHS 
&Iba  13  the  botaniciil  appellation  of  the  Wliite  Oak ;  Quercus  being 
the  substantive  name  for  the  genu^,  and  alba  (whiic)  tlie  adjec- 
tive nnme  tor  this  particular  species  ;  while  the  Red  Oak  id  niimed 
Querctif  rubra  ;  the  Scarlet  Oakf  Quercua  coceinea ;  tlie  Live  Oak| 
Querent  vireni ;  the  Bur  Oak,   Qitereu$  macrocarpa ;   and  so  oti. 
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The  scienlific  names  of  plants  are  all  Latin  or  Lalinized  j  and  tliat 
of  tlie  sppcies  alwnya  follows  tliat  of  tlie  g^nu?. 

711.  Generic:  names  in  botany  are  derived  from  various  itmwei, 
TTiose  of  plunU  known  to  the  ancients  generally  preserve  their  clas- 
sical aiijit'llntions ;  as^  for  exani{jle,  Qitercns,  Fhffws,  Corylus,  Prunus, 
Mifrtm,  Viofii^  &.V.  For  plants  since  made  known,  even  thf ir  barba- 
rous namei  are  often  adopted,  when  susceptible  of  a  Latin  termina- 
tion, and  not  too  uncauth ;  for  example,  Tlusa  and  C&ffeea,  for  the 
Tea  and  Coffee  plant;*,  Bambttta  for  tlie  Bamboo,  Tucca^  Nfffiindo, 
&c.  But  more  commonly,  new  generic  namea,  when  wanted'  have 
been  framed  by  Ijotiutista  to  express  fomc  bolatiical  character,*  habit, 
or  obvious  pei'iilianty  of  the  plants  they  desi<3Tiate;  such  s«  Arena- 
ria,  for  a  pljmt  which  grows  in  sandy  places;  Dentaria,  for  a 
plant  with  toothed  ronts  ;  Lvtmria,  for  one  with  moon-Uke  poda ; 
San^tiinnn'rv,  for  the  Bloodrofit  with  ita  sim^ine  juice  ;  Crassitlftt 
for  some  ])l[iiits  with  remarkably  tliit-k  leave;:.  Thc.^i-  are  ini^tanees 
of  Latin  ik'rivoiivt's;  but  recourse  U  more  commonly  had  to  the 
Gret'k  Lmguage,  in  wliidi  compound.!  of  two  worfla  arc  much  more 
readily  mntlc,  expressive  of  fjcculisirilic:'; ;  such  as  Memspermnm,  or 
Moonsieed  ;  Lithospermum,  for  a  plant  with  stony  ^eds  ;  MrlanChium, 
for  a  genus  wliosc  flowers  turn  bl;u-k  or  dusky;  Epidendrntn^  for 
certain  Oix'hldiMDus  plants  which  grow  upon  trees;  Liriodendron, 
(<u*  a  tiTL-L*  wliicli  bpar-i  lily-.-shap4*J  flor^'er-;,  &c.  Genera  are  also 
dt!dic:it«d  to  distingnished  persons  j  a  practice  oommenced  by  the 
ancient'^ ;  as  JPteonia,  which  bears  the  nanic  of  Psuon,  who  is  ^aid  to 
have  employed  the  plant  in  medicine ;  and  EuphorMa,  Artemisia,  and 
Atdepias  are  al>o  example.-)  of  the  kind.  Modem  names  of  this 
kind  arii  freely  given  in  commemoration  of  botantsjiti*,  or  of  persons 
who  liftve  contributed  to  ihe  advancpment  of  natund  history-  Mag~ 
noUay  Biyaonia^  Lobelia,  and  Lonieera,  dedicated  to  Magnol,  Big- 
non,  Lobet,  and  Lonicer,  are  early  instances ;  Linn^Oy  Toumeforiin, 
Jttsgitea,  Haikria,  and  Gronovia^  bear  the  names  of  the  most  cel- 
ebriited  botanii^ts  of  the  eighteenth  century ;  and  at  the  present  day 
jilmost  every  devotee  of  the  science  is  thuiv  commemorated. 

712.  Specific  nameii  are  adjunetSj  and  mostly  adjeeti^ea,  iidopted 
on  (similar  priacfples.  McK^t  of  tliem  arc  expressive  of  some  ehar- 
act eristic  or  obvious  trait  of  the  species  ;  as,  MagnoUa  ffrvrndijUnmt 
the  LargL'-flowered  Magnoha ;  M.  macropk^/Uot  the  Large-leaved 
Magnolia ;  M.  ^laitca,  whieh  has  the  foliage  glaucouis  or  whitened 
underneath ;  or  Vlofa  tricohr,  from  the  three-eobred  corolla  of  llie 
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Pansy  ;  V.  rostrata,  a  remarkablj-  long-?pniTe<l  species ;  V.  rotundi- 
/oiia,  with   rounilccl   Ji'sivhs  ;    K  lattceolata,  with   lanccolflle  loa^'es  j 

V.pedtiiay  wilh  peilaU'ly  parted  leaves  j  V.  priimd^efoUa^  whfn^  the 
leaves  are  compared  to  those  of  the  Priinmse  ;  and  V,  ptthexcenif 
with  pubescent  or  hairy  herbage.  Sometimes  the  s^jMfciflc  name  re- 
fers to  the  country  which  the  plant  inliiibits  or  was  first  found  hi,  ad 

Viula  Canadentii,  tlie  Canadian  Violet ;  or  to  the  station  where  it 
naturally  growf^,  as  K^a/wi^is  (Marsh  Violet).  Sometimes  it  com^ 
memornte^  the  diiicoverer  or  deyeriher,  when  it  rightly  lakes  the 
genitive  form,  ss  Viola  Mit/itembef^iif  V.  NitttaRti^  &e.  When  com- 
memoralive  names  are  given  merely  in  compliment  to  a  botanist  un- 
conneeted  with  the  di.<covery  or  history  of  tlie  plant,  the  adjective  form 
h  preferred ;  as,  Carex  Torreyana,  C.  Hookcriana,  &c. :  but  this  rule 
13  not  universally  followed.  Speci6c  names  are  somclimes  substantive ; 
as,  Magnolia  Umbrella,  Ranuneiilus  F'lammula,  Jlffpertcum  Sarothrtf^ 
Lifitirta  Cytnhidanrt,  Set.  {mo<;t  of  the^ie  being  old  generic  natuea 
used  as  speciflc) ;  when  they  do  not  necesjiftrity  flccoi*d  with  the 
genua  \n  gender.  These,  9A  well  sa  all  epecldc  names  taken  from 
persons  or  counlricfi,  ai*  to  be  written  with  a  capital  initial  letter. 

713,  Varieties  may  be  (le,*ignated  by  n.ames  when  they  are  re- 
irkable  enough  to  require  it.     The  name  of  the  variely,  when 

'used  at  all,  follows  that  of  the  8j>ec«es,  and  ia  formed  on  the  ciame 
plan.  Subgenera  need  to  be  designated  by  names,  wliich  are  sub- 
stantive, and  on  the  mtne  principle  aj  generic  names.  These  are 
convenient  to  refer  to,  but  are  not  a  part  of  the  proper  name  of 
a  plant,  wliich  is  that  of  the  genus  and  sjiecies  only. 

714,  Til©  names  of  genem  and  epeciea  are  the  eamo  in  all  botani- 
cal system:*,  and  therefore  are  properly  alluded  to  liere.  But  those 
of  orders,  and  all  other  groups  higher  than  geijcra,  vary  in  plan 
with  the  system  adopted.     Classifications  are  of  two  Siorts,  vi?.. 

715,  NalUFal  end  Jrtilicial  Systems.  A  natural  system  carries  out 
in  practice  as  jjerfcctly  as  jmsj^ible  the  prindphjs  sketched  in  tliis 
chapter,  arranging  all  known  &pecies  in  groups  of  various  gnides  in 
view  of  iheir  whole  plan  of  structure,  bo  placing  each  genu?:,  tribe, 
order,  &c,  next  to  those  it  mo:^t  resembles  in  all  respeetiu.  An  art!' 
fieial  system  arranges  the  genera  by  some  one  character,  or  set  of 
characters,  chosen  for  convenience,  disregarding  other  considerations. 
It  aims  only  to  provide  an  easy  mode  of  ascertaining  the  names  of 
plants,  and  does  not  attempt  to  express  their  potnt.<  of  r&«;erabhmce 
generally,  but  serves  nearly  the  game  purpose  as  a  dietionaiy. 
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716.  Artificial  systems  are  no  longer  vsed  in  botany,  except  as 
keys  or  helps  in  referring  plants  to  their  proper  group!>:  in  natural 
arrangements.  But  the  celebrated  Artificial  System  of  Linnseus 
so  long  prevailed,  and  has  exerted  so  great  an  influence  over  the 
pn^ress  of  the  science,  that  it  is  still  desirable  for  the  student  to 
maderstand  it.  It  will  therefore  be  explained,  after  we  have  illus- 
trated the  principles  of  the  Katural  System  of  Botany. 


CHAPTER    II. 

OF  THE  NATURAL  SYSTEM  OF  BOTANY. 

717.  The  object  proposed  by  the  Natural  System  of  Botany  is 
to 'bring  together  into  groups  those  plants  which  most  nearly  resem- 
ble each  other,  not  in  a  single  and  perhaps  relatively  unimportant 
point  (as  in  an  artificial  classification),  but  in  all  essential  particu- 
lars ;  and  to  combine  the  subordinate  groups  into  successively  more 
comprehensive  natural  assemblages,  so  as  to  embrace  the  whole 
vegetable  kingdom  in  a  methodical  arrangement.  All  the  charac- 
ters which  plants  present,  that  is,  all  their  points  of  agreement  or 
difference,  are  employed  in  the  classification ;  those  which  are  com- 
mon to  the  greatest  number  of  plants  being  used  for  the  primary 
grand  divisions ;  those  less  comprehensive,  for  subordinate  groups, 
Ac ;  so  that  the  character,  or  description  of  each  group,  wlien  fully 
given,  actually  expresses  the  main  particulars  in  which  the  plants  it 
embraces  agree  among  themselves,  and  differ  from  other  groups  of 
the  same  rank.  This  complete  analysis  being  carried  through  the 
system,  from  the  primary  divisions  down  to  the  species,  it  is  evident 
that  the  study  of  a  sin^e  plant  of  each  group  will  give  a  correct 
general  idea  of  the  structure,  habits,  and  even  the  sensible  proper- 
ties, of  the  whole. 

718.  For  it  is  evident  that  the  relationships  of  plants  are  real ; 
that  there  is  not  only  a  general  plan  of  vegetation  (with  which  the 
student  has  already  become  familiar),  but  also  a  plan  in  the  relations 
which  subsist  between  one  plant  and  another ;  that  the  species  sustain 
to  each  other  the  relation  of  parts  to  a  whde,  —  so  that  this  ^ 
or  vegetable  kingdom,  is  an  (vganized  tytttwu    And  this  qpiN 
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far  nn  comprpliontl*^d,  may  be  to  &  good  degree  expressed  in  our 

classification.  TliU  idfa  of  plan  and  system  in  nature  supposea  a 
Planner,  Of  a  mind  wliich  has  ordered  tilings  so,  with  intelligence  and 
purpose ;  and  it  U  this  pliin,  or  ite  evidem-es  and  resoltjs,  whivh  the 
naturalist  h  endeavoring  to  investigate.  Tlie  Lotani:*t,  aeeordingly, 
doc4  not  «n<l('rin];e  to  contrive  a  siystem,  but  he  stiives  to  expre-ss  in 
a  dassificntion,  n»  well  m  he  cant  the  System  of  Nature,  or,  in  other 
wonls,  the  Plan  of  the  Creator  in  the  Vegetable  Kiiigdntn. 

719.  **  So  thr-ri'  can  be  only  one  natural  systejn  of  botany,  if  by 
the  term  we  mean  the  plan  ncpording  to  whit'h  the  vegetable  crea- 
tion was  called  into  being,  with  all  its  grades  iitid  divcTsiilica  among 
tlie  speeiep,  !is  wi-W  of  r»a-st  as  of  the  present  time.  But  there  may 
be  many  natural  .systems,  if  we  mean  tlie  attempts  of  men  to  inter- 
pret and  express  the  plan  of  the  vegetable  c real  ion,  ~-?y sterna 
wliii'h  will  vary  with  oui*  advancing  knowledge,  and  with  the  jmlg- 
ment  and  ^kill  of  different  botanists,  ^ — and  which  mu*t  all  be  very 
imperfect.  Tliey  will  all  bear  the  impress  of  individunl  raindii,  ani 
be  shaped  by  the  eun-ent  philosophy  of  the  age.  But  the  endeavor 
always  is  to  make  the  classififiition  a  rt-flcetion  of  Nalurp,  as  far  ae 
any  system  can  b<3  wbich  has  to  express  jjucIi  a  va,st  and  ever  in- 
creasing array  of  fact^j  and  most  various  and  intrii-ate  relations!,  in 
a  series  of  definite  propositions,  and  have  its  divisions  and  snbcli- 
vbiona  following  each  ottier  in  some  fixed  order."  Our  Ho-called 
oalural  methrxl.^  must  always  fail  to  give  more  tlian  an  imperfect 
and  considf  lubly  distorted  itflHctioii,  not  mertdy  of  (he  j>lan  of  the 
vegetable  kingdom,  but  even  of  our  knowledge  of  it ;  and  every 
form  of  it  yet  deviled,  or  likely  to  he,  i»  more  or  less  artificial,  in 
some  of  ltd  parti  or  details,     Thijs  is.  inevitable,  btjcanse, — 

720.  (Isi,)  The  relations! lips  of  any  group  caimot  always  be  right- 
ly estimated  before  all  its  members  are  known,  and  their  whole 
structure  understtKnl  ;  so  that  the  views  of  botanists  are  liable  to  be 
modified  with  the  discoveries  of  ei'ery  year.  The  discovery  of  a 
single  plant,  or  of  a  point  of  atructure  before  misunderstood,  has 
fometimea  changed  malen'ally  the  iKJsition  of  a  considerable  group 
in  the  gystem,  ami  minor  alterations  ar«  continually  made  by  our  in- 
creasing knowledge.     {2d<)  Tite  groups  which  we  recognize,  and  dis- 

,tinguish  as  genciii,  tribq;?,  orders,  &c.,  are  not  always,  and  perhaps 

'  not  gt'nerally,  completely  circumBcribed  in  nature,  as  we  are  obliged 

to  ibisume  them  to  be  in  our  cla^stftcutioii.     Tins  might  he  expected 

from  the  nature  of  the  case.     For  the  naturalist's  grou]]^,  of  what- 
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fver  gmde,  arc  not  rfalj'fieSt  liTit  I'rfcnjf ;  their  conpidenition  involves 
quesHon-s,  not  of  (kings,  bi-iwcen  wliich  absolute  distinctions  might 
be  tlmwTi,  but  of  deffrees  of  rtittnUance^  whfch  mny  be  expof'ttxl  to 
present  infiniti^  pnidiitionfi.  (3<.l.)  Alllioiigb  (!ip  ;mides  of  nf!iiiity 
among  ispei-iL'S  lire  nio4  vuriouji,  if  not  wbolly  ijiilriiuile,  the  nal- 
iimli.'t  nilMws  them  all  to  a  few,  nnd  treats  his  genera,  lril>eii,  &c 
ft9  pqniil  units,  or  as  disliiip:iii.-;lifd  hy  diarat-ters  of  aWmt  equal  TJihie> 
thrtiisghout, — whivh  i*  fur  from  buJug  tlio  ca^e.  (^I'l')  Tlic  nat- 
uralist ill  his  works  ia  ol>liged  to  arrange  the  grouiM  he  rerogiiizes  in 
a  luital  f«>rips ;  but  eat-h  genu#,  or  oixler,  &e.  i*  wry  ofttin  nliout 
iK|unlly  ri'hitc'd  to  tliree  or  four  otlrcrs ;  fo  that  only  a  |)Urt  of  the 
i^ln(ion:?!i(p  of  planti  can  practicallj"  bo  indicated  in  the  publbhed 
aiTuiigfment. 

7:21,  The  natural  pystein  a3  sketcbed  by  Bernard  and  A.  L.  Jus- 
sieu,  and  improved  by  the  labors  of  succeeding  botiuiJ.*ts,  csflentitdly 
ooo'^l^ts  of  an  ammp'raent  of  the  known  gftnura  according  lo  their  af- 
finities under  two  hundred  or  more  ntUunil  orders,  and  of  lh«se  under 
a  few  great  types  or  clinses.  What  is  now  most  wanted  to  oomplele 
the  systi'm  i&  a  truly  natural  arnnigemutit  of  the  orders  under  the 
great  cliv.-i^e'*,  like  that  of  the  genera  under  iheir  respeelive  orders. 
Until  tlii;i  is  done,  the  series  in  whieh  the  orders  follow  one  another 
in  botanieal  works  must  not  be  regarded  as  a  part  of  the  ?ystein  of 
nature,  Diffi'rent  authors  adopt  different  mo<ied  of  arranging  them ; 
and  all  of  tlieni  that  a  learner  could  use  are  avowedly  more  or  less 
artificial, 

722.  Omitting  all  historical  details  and  statements  of  more  or  Icjw 
conflicting  vicwn,  we  will  briefly  sketch  tlie  outlines  of  the  principal 
divi.?ions  of  the  vegetable  kingdom,  according  to  llic  natural  system 
as  we  now  praedcally  receive  it.  In  explaining  the  principles  of 
cla^ftifieation,  we  proceeded  from  the  individnal  to  the  HansE.  In  ex- 
amining the  actual  eonstmction  of  the  syi-tem  of  botany,  it  i.-s  simpler 
to  regard  the  vegetable  kingdom  as  a  whole,  and  show  how  it  is  nat- 
urally divided  and  subdivided.  This  'n  the  coui-se  a  student  must 
follow  with  an  uuknowii  plant  befom  liiin,  which  he  wishes  to  refer 
fir?t  to  its  class,  then  to  its  order,  and  finally  to  its  getius  and 

723,  The  long  and  complex  series^  stretching  from  the  highe&t 
oipmized  vegetable  down  to  the  Bimple^st  and  ininuleiit  of  the  Fungi 
and  Alga^,  is  most  naturally  divided,  as  we  have  already  seen,  into 
two  parts,  forming  a  higher  and  a  lower  grade  or  series  (98),  viE> 
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Seritfs  I.  PjtfiNOGAMOL'S  (or  Phanerogamous)  or  Flowkr- 
INO  Plants  (114,  117),  wliiiih  produce  flowera  und  seed*,  ihe  lallur 
Dontaining  a  ready-formed  crabryo. 

Series  11.  Crvi'TOCAmous  or  Flowerles*  PLAS'Tji  (113, 
117,  Col),  whose  orgiuia  of  rKproduction  are  not  flowfr.*,  but  fioiiiL- 
more  or  les.A  amdo<^oud  appai-atuii)  and  which  are  propagated  by 
spores  or  sptviuUzcd  cells. 

72 1.  We  have  next  to  consider  bow  these  two  series  may  btj 
tliem:^elv'ej  divided,  in  view  of  the  most  guneral  and  important  pointij 
of  dJfrcn.iice  wliich  the  plants  they  comprise  fxliihit.  Whenever 
Phsnogtunou!;  plants  rise  to  ai'boreseent  forms,  a  different'e  in  port 
and  a^peel  at  onc^  arresats  attcnlion;  tUiit  wlildi  diatingiiishe:^  uur- 
eommoii  trees  and  shrubs  from  Palms  and  the  like  (Fig.  184).  On 
examination,  this  is  found  to  accompany  a  well-miu-ked  important 
differen(!e  in  the  Etimcture  of  the  stem  or  wood,  ajid  in  its  mode  of 
growth.  The  former  pnyient  tlie  exogenous,  the  latter  the  endoge- 
nous structure  or  growth  (200  -  203,  207,  tS-c.).  Thi^  difTerencH  h 
equally  diseetoible,  if  not  ^o  striking,  in  tliu  immiid  or  iierbacecud 
stems  of  lliCi^e  two  sorts  of  Pha-nogamous  jihmts.  A  difl'erence  is 
also  apparent  in  iheir  folinge ;  the  fonner  generally  hfne  reticulat- 
tdf  or  neUed-veitiedy  tlie  latter  parallel-veined  leaved  (276).  The 
leaves  of  the  former  u*!ually  fall  off  by  an  articuUiiion;  lhoi>e  of  the 
latter  decay  on  tlie  eleni  (309,  310).  The  Phtwiiogiimous  rerie^i, 
therefore,  divides  into  two  great  cla?i^e.s,  n,imely,  info  F..\oui';soiJi3 
and  ENi)OOK>(0ua  phuits,inore  bni^fly  named  Exookns  and  Endo- 
GEMS.  The  difference  between  the  two  not  only  pcrviides  tlieir 
whole  jjort  and  asjiect,  but  is  manifest  from  the  earliest  fitage,  in  the 
,  plan  of  the  orabrj'o.  The  embryo  of  Kxogens,  n<i  already  showji,  is 
provided  with  a  pair  of  cotyledons  (or  sometime^!  willi  more  than 
one  pair)  ;  that  of  Endogen.s,  witlionty  one;  whence  the  former  are 
alno  termed  Dicotyledonous,  and  tlie  latter  JIonocottledo- 
KOcs  plnntJi  (128,  641-G43):  names  intniduwd  by  Ju^ieu,  the 
:&ther  of  thid  branch  of  botany.,*  Taking  tli&so  divisions  for  clasae^, 
we  have 


•  Thwe  18,  pt.Tfmj.iR,  no  real  a-nd  complete  cxcpption  to  the  roincidenye  of  Jvn 
exof;eiiOOJ  ttcm  with  u  ditvtyk'iloiiom^  (or  pulycoij^lvduiiuuti]  embrjo,  and  of  an 
endDgcnouH  nem  with  Ji  monoTOtyledonoB*  emlJi^'o,  Nyc(ftgjniM'«oii*  plants 
and  mma  oditxa  have  a  few  vnaenlar  bundlea  scattered  tliron;*h  their  pith,  biii 
the  rest  cf  the  wood  ia  regularly  exogenous.  The  Bt;dk  of  Podn}ibyllttni  Iml- 
taies  on  Eadojrcc;,  but  thv  subtemLntian  rootatock  is  truly  cxuguiiaus,  as  it  should 
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ClastJ.  ExoGEXOi:s  or  DicoTiLt;uoyoi:s  Plants;  those 
with  cnilogfiious  stcni>,  nt-ltoil-vcined  leaves,  and  dicot)  ledonouij  (or 
rarely  iwlyirotjli-doijouri)  embryo; 

CitlSi  11.      EsDOtiKVOLTS    or    MONOCOTYLEDONOL'3     PLANTS; 

tlicMe  wjtk  eridogenous   g'tein^,  nwMlly  paraDel-veined    laives,  and 
monocolyledonouij  embryo. 

725.  WUlioul  eriteritig  here  into  a.  particular  explanatiotii  of  the 
diversiried  of  siructure  which  CryptogaBious  plmits  prcsunt,  sufTife 
it  to  say  tliat  ihey  exhibit  three  gradcji  of  simpliiicatioQ  as  to  their 
vegetation,  which  npi)ear  to  correfijond  with  three  difH^rent  modes 
of  fertilizution*  PUm(^  of  the  highejst  grudes  of  the  CryptoganioiLS 
series  liuve  wood  iind  ducts  in  their  coin[K»sition  (i.  e.  they  are  va^u- 
Inr  pimiU,  111),  and  display  the  ordinary  type  of  Ti';^i'trttion,  viz. 
with  un  axis  or  attnn,  bearing  didlinct  foliage.  Uut  ihis  etem  in 
structure  h  neither  endogenous  nor  exogenous,  and  gruvvs  ftxMii  the 
apex  oidy,  havhig  no  primary  root  j  whence  these  vji-iinilfir  Fiowcr- 
lesfei  plaiita  have  heua  called  Acuogen3.  or  Aceouknous  plants. 
Of  this  kind  iirti  Fernjj,  Lycopodiaccie,  Equi.'^etacea;  or  Ilorvetiiits, 
&L\  These  plants,  it  itppeari^j  produee  their  organs  anuJogous  to 
flower:!,  and  hnve  their  fecundation  effeeled,  onec  for  all,  u[H>n  tin) 
infantile  or  germinating  plantlet,  and  tlie  result  y  the  origination  of 
a  bud,  which  develop'?  into  the  adult  plant ;  and  that  bcar^  the  fruit, 
in  the  form  of  spore-fates  and  sporca  (6G3).  Here  ttien  are  the 
cliaraetera  of 

Class  HI.  AcROfJENous  Plants)  Cr)-ptognmoi)s  plants, with 
a  distinet  axis  mid  mostly  with  foliage,  having  wood  and  ducts  in 
their  comjH^ilion :  fertilization  oecuriing  upon  a  transient  germinat- 
ing plantlct,  and  giving  rl.'ie  to  the  adult  plant, 

726.  The  oilier  Crjpiogamous  pimits,  being  Cjomposed  of  paren- 
chyma only,  (or  witli  *light  exeeplionri,}  are  called  Ccllfdur  plants 
•(111),  Among  them  fhe  Mosses  and  Liverworts  pn-^unt  for  the 
mo:§t  part  the  ordinary*  plan  of  vegetation  ;  their  organ.?  analogous 
to  flowers  app*fiir  in  the  adult  phmt ;  and  the  fertilizatiori  of  the 
pistillidtum  gives  origin  to  a  sporangium  in  which  a  multitude  of 
gporei^,  Ctipahle  of  germination,  are  de%'eloped.     The.se  com|x>se 

Class  IV,  ANOt'mfTF;s:  cellular  Cryptogiunous  jdants,  with 
•distinct  stem  and  foliage,  or  sometimes  these  parts  confluent  into  a 


t«.     TtiQ  trunks  or  rootstocks  of  Wivtor-LiliL's  appuuT  to  bo  cnJo^^enous ;  but 
tliose  wlut  have  tuvcGligated  them  miiiatGly,  d<N.lare  that  tlkcy  ima  aot  rcaliy  Mk 
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frond,  composed  of  parenchyma  alone  :  fertiUzation  giriiig  risn  to  a 
sporangium  filled  with  spores. 

727.  The  remaining  and  lower  grade  eonsists  of  plnnts  such  aa 
Lichens,  Seaweedii  or  Al^,  and  Fungi,  which  exhibit  no  eiear  dU- 
tineiion  into  stem,  root,  and  leavp^,  but  consisit  of  slng3e  cells  or  rows 
of  ct!lls  ill  their  lowest  grades,  and  in  the  higher,  of  majwes  of  cella 
dispo^d  in  almoi^t  every  sliape,  but  lending  mostly  to  flab  strata  or 
ex[^ans!onii ;  hence  the  vegetation  id  termed  u  ilioltui  (or  bed),  and 
this  ivord  gives  n  imme  to  the  class,  i  iz. 

CVfiw  V.  TiiALi.oPHirTF.s:  eelliikr  Cryptogamous  planti^  with 
no  distinction  of  axis  and  foliage  ;  ihi-ir  sportis  mootly  directly  fer- 
tilised (as  expluined  in  another  plnpp,  G0G-6GI). 

728.  These  five  elasaeiS  are  uneqmil  in  extent  nml  diversity}  the 
Kxc^enuus  class  containing  mudi  the  largest  number  of  ordtira ;  the 
Kndogens  als^o  comprising  a  consiilc-rable  nmnlieri  the  others  com- 
prise few  ord<'i-3  or  main  typea,  but  ore  moat  of  them  very  rieh 
in  trilMi:^^  gcjrei'a,  und  species. 

729.  Only  the  firdt  or  highest  class  presents  such  marked  diver- 
sity of  type  iimong  the  plants  it  ct*rapi'i?e3  as  to  call  for  the  e*tab- 
li*hment  of  sukrlaiiiJes,  that  h,  of  groups  of  sucli  importance  as  to 
raise  the  question  whcttier  ttiey  should  not  be  regsuileil  los  classes. 
This  question  iss  riiised  by  the  jK-ciiliaritic,*  ot'Ctmiferfti  (Pine?,  Cy- 
presses, the  Yew,  &c.),  and  by  the  tropiiad  order  of  Cycadaeere  1  in 
which,  not  only  are  the  flowers  reduced  to  tJie  greatest  eitnplicity, 
but  the  fertile  ones  consist  of  naked  .ovuleg  merely,  lx>i-ne  on  the 
margins  or  f-urface  of  a  i^ort  of  open  leaf,  or  el^e  of  nn  ovule,  without 
anything  imswering  to  a  pistil  at  all.  But  as  tlx^^e  plants  are  truly 
exogenous  and  tlicolylcdonnus  (or  often  jvolycolylcdonous),  the  belter 
opinieii  is  that  they  should  be  ninked  uitder  the  Exogenous  or 
Dicotyledonous  class,  as  a  Bubelass.  $0  tliat,  while  the  main  body 
of  the  fir^t  cluii^  consists  of 

SuMass  I.  AsctOSPERMOua  ExooBxs :  viz.  those  with 
proper  pistild  enclosing  their  ovules  in  an  ovary,  in  the  ordinary 
manner ;  the  pollen  to  fertilize  the  ovules  received  upon  a  ettigma 
(•420,  559,  574),  —  the  otJiere  form  the 

Subclass  IT.  GvM!»09PKttM0ta  ExoaEKs;  tho^c  with  naked 
ovules  and  seedi?  (a;*  the  name  denotes),  which  are  fertJliKed  hy 
direct  application  of  the  jwllen  (5 GO,  573,  625). 

730.  The  general  plan  of  the  classes  and  subclaagea  may  be  pre- 
sented in  one  view,  as  in  the  subjoined  synopsis. 
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731.  Tlie  arrangcmentt  and  general  character  of  (lie  principal 
oi'd<*rs  unUer  em'h  clnss  form  the  subject  of  the  ensuing  chapter. 
Before  enlt'ting  upon  it,  the 

732.  NomrnclitlDre  of  Orders,  Tribw,,  &e.  requires  some  explHjintion. 
The  names  of  purh  groups  are  in  the  plural  number.  As  a  gen- 
eral rule,  the  name  of  an  order  U  that  of  some  leading  or  well-known 
genus  in  it,  prolonged  into  the  adjective  termination  aceig.  Thus, 
the  plants  of  the  optler  which  eompn'ses  the  Mnllow  {Maha)  are 
called  Mah-acfce  ;  tliat  h,  Planta  Mnh-ncetP^  or,  in  EngUish,  Malva^ 
ceous  plants;  those  of  which  the  Ro-je  {Rota)  is  the  well-known 
representative  are  Rotaceee^  or  Rosaceons  plants,  &c.  Some  few 
ordinal  names,  however,  are  differently  formed,  and  directly  indicate 
a  characteristic  feature  oi  the  group  ;  a?,  for  instance,  Lefftwiinosee, 
or  the  Leguminous  plant;'*,  such  as  the  Pea,  Bean,  &c.,  whase  fruit 
is  ft  legume  (GlfJ) ;  UmlvSifertr,  or  Umlu'lliferoud  plantf:,  so  named 
from  having  the  flowers  in  umbels ;  Compasitee,  an  order  having 
what  were  termed  compound  floweis  by  the  earlier  botani:Jits  (394)  ; 
LoMattg,  so  called  from  the  labiate  or  two-lipped  corolla  which 
nearly  all  the  species  exhibit ;  (ytinfera^  witich  hare  their  four 
petals  di.«posed  somewhat  in  the  form  of  a  cross  (Fig.  405), 

733.  Suborders,  tribes,  and  all  other  groups  between  orders  and 
genera,  bear  names  framed  upon  tlie  same  principles,  th.it  \i^  they 
are  plural,  substantively-tuken  adjectives,  derived  from  the  name  of 
some  characteristic  genua  of  the  group.  Thus  the  genua  J?o#o 
gives  name  to  a  particular  tribe,  Rosas,  of  the  order  Roaa/'ea ;  the 
genus  Maha  to  tlie  tribe  Malms,  of  t\i&  order  Malvaeeef,  &c,,  —  the 
termination  in  acta  being  avoided,  because  reserved  for  ordloal 


CHAPTER    III. 


ILLUSTRATIONS   OP  THE  NATURAL  OBDEBS   OB   PAMTLIE3. 


734.  SoMK  authors  (such  as  Jussieu  and  Endlicher)  commence 

with  the  lower  extremity  of  the  series,  and  end  willt  the  higher  i 

while  others  (as  De  Candolle)  pursue  the  oppasite  course,  beginning 

with  the  more  perfeH  Flowering  planUi,  and  concluding  with  the 
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j^wSe  of  Floveriea  filfi  Tfe  Srtf  anit  pa^ee-e  iLe 
dbaw«tMal  111  I  liiJi  «f  jiiti'ilir^g  bv-  fBreesare  sefs  fnm  tfce 
lAtite  ■»«  [Mf  ii!  I  samtsmm  ike  secnadLt^  emc  pac- 
of  iKgiangr  vich  dbe  ■■«  CHMfkse  aaii  b«st  •■der- 
Ma«i,  and  proKceifii^  gndaillT  to  dbe  ■»<  icdoffi^  azid  least 
lowvB  fbr^A.  or,  m  odMr  vords.  fraa  tie  easiest  tt>  dkt  skost  £f- 
icak;  aati  i*  tfen&re  dbe  beet  |iliB  ibrlbe  stadeas. 

7Sa.  Unifl  Ae  oHos  daD  hatrt  been  cactea^aOr  associated  imo 
'  oBiamet*  or  tatieaiuf  groope,  (of  ^hanemr  nunc)  it  is  laoist 
reaieat  to  fiAnr  De  CnadoDe'^  jmugftcat  of  theot.  in  a  |Rb- 
cral  vaj-,  witli  Hidi  aiinar  aheiatiaas  as  wmj  be  calkd  for.  Tbe 
prioeipal  FWas  nov  ia  ese  are  arranged  opoa  tbk  general  method. 
B  eoamennst  witb  the  Exogenom  das«,  with  tho^  orders  of  it 
lAaA  are  gmendlj'  prorided  vith  eoBi|^e  flowery  and  vhich  ex- 
hBiit  the  floral  or^gus  in  the  SMkSt  nornud  cooditioo,  acoocding  to 
oar  theory  of  the  Uoesom  (CbapL  IX^  Sect.  L-IIL).  that  is, 
wlddi  hare  most  of  the  several  part«  free  and  sepanue.  It  pro- 
ceeds to  those  wiiidi  are  characterized  bj  the  anion  or  cousolida- 
tfon  of  their  floral  organs,  and  then  to  tba%  which  are  reduced  <»- 
■liquified  hj  the  sappres^ion  or  obEteratian  of  parts,  ending  with  the 
GTinnaepemioas  sobdaas,  the  flowers  of  whidi  are  extremelr  simpli- 
ffod.  The  &idogeno(H  class  socoeeds,  with  a  somewhat  analogous 
•rrai^etnent,  ending  with  Grasses ;  and  tbe  cbsses  of  the  Crrp- 
toganuMM  eeries  fii^low  in  the  coder  of  their  rank. 

736.  The  following  coreorv  ^ketdi  takes  in  the  prindpal  orders, 
freely  omitting;  however,  small  and  obscore  ones,  as  well  as  certain 
well-characterized  groops  which  have  no  interest  to  the  ordinary 
student,  and  no  indigenoos,  natnralized,  or  commonly  cnltivated  rep- 
resentatives in  the  United  States.  Certain  exotic  orders  are  also 
onutted  from  the  synopsis  of  the  classes  or  large  divisions,  for  greater 
nmplicity,  but  are  briefly  mentioned  in  their  proper  place.  Fuller 
aoooants  of  the  natural  orders,  and  of  their  systematic  arrangement, 
structure,  properties,  &&,  miL<:t  be  sought  in  more  extensive  works, 
•och  as  Lindle/s  Vegetable  Kingdom^  De  Candolle's  Prodromut,  &c. 
As  api^ied  to  the  botany  of  this  country,  what  is  essential  is  comprised 
in  tbe  Mantud  of  the  Botany  of  the  Northern  United  States,  by  tbe 
present  writer,  and  in  similar  Floras.  The  characters  of  the  orders, 
Ste.  are  drawn  up  in  ordinary  botanical  language.  For  explanation 
of  the  technical  terms  used,  the  reader  may  consult  the  Glossary  at 
the  end  of  the  volume. 
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Series  I.    FLOWERryn   on  Prvcnooamous  Plants, 

PkntB  furnished  with  Aowlts  (cjssentially  consisting  of  gtamena 
and  pistils),  ami  producing  proper  eeeds. 

Class  J.     Exogenous  ou  Dicottlkooxous  Plants. 

Stem  consisting  of  a  distinct  bark  and  pith,  which  nrc  separated 
bjr  an  intcrfxwed  layer  of  woody  fibre  and  vessels,  ibrnitng  wood  m 
all  pei<en[iiHl  Ett^tiL^ :  incr^flse  in  dinmcter  eJlt'cted  by  tlie  annual 
deposition  of  new  layera  lietwet-n  ihe  old  wood  and  (he  hark,  whii^h 
are  arrangt-d  in  t'onisintric  zones  and  traversed  by  nu'dunmy  my.*. 
Leaves  conitnonly  aj-ticulated  with  tite  stems  their  veins  bi'nnching 
and  reticiilittcd.  Sepak  and  peud.-:,  when  present,  mure  commonly 
ill  fives  or  fours,  and  very  rarely  in  ihives.  KniLryo  with  two  (or 
mrely  more)  cotyledons, 

Suljcliiss  1.  Anoiospermods  ExooENora  Plants. 
Ov^l]ps  pmdnred  In  a  clo.«!ed  ovnrr,  and  ferlihzpd  hy  \\w.  ftrtton  of 
pollen  thnnirtji  tlie  medium  of  a  sli|rma.  Kmlii'yn  wilh  a  ti;iir  of  op- 
posite iwttyledon.''.  (Pnr  convenience,  the  ^'cry  nuincnm*  oi-dera  of 
this  gubclass  (ire  divided  into  those  with  polypetaloii^,  tnonnpetaloUH, 
and  apetiilous  flowers.  This  holdM  in  a  penend  wfiiy ;  hut  a  good 
many  gencrn  rjnd  jipecifs  of  mainly  polypcluloii!',  nnd  pnmo  of  mono- 
petalous  ordt^ps,  are  iipetalous.  Tlie  charapter  of  the  fuUowinf*  divis- 
ion must  therefore  Le  iTgardcd  as  liable  to  exception  in  \h\^  respect. 
For  exnmiile,  many  of  the.  gpnera  of  the  fir>t  order  Imve  apetalpus 
flowers.  —  Tlve  earlier  groups  of  this  division  nre  mos^tly  hypogy- 
nous ;  those  that  succeed,  perigynoua  ;  the  last  arc  epigynous,) 

Division  I.     Polvpetalous  Exounsoua  Plants. 
Calyx  and  t;orolta  both  pre^nt ;  and  the  petals  distinct. 


CONSFECTUS    OP   TTtE    OnnKRS. 

(hmip  1.    OvaricB  Eercrnl  or  numerous  (in  n.  ftw  mse*  solitarj-),  distinrt,  when 
in  sevcmrrows  snmetlim-s  rohcriti;^  in  a  mass,  but  not  nnUi^d  into  ■  rom- 
pound  ]>iatjl,    Fctnls  nnd  stamens  hypogvnoiw.    Seeds  alhuiuinotu. 
*  Btiinirns  orpisCits  (one  Or  bath)  numcroiu  or  tnileiinlto. 

Herbs  without  sti[mk-8,  RAWUlfOPt.AC!HJB. 

Shrubs  or  ttv«s<     Curollu  imbricated  in  the  bod.  Magnoliacejl 

Shrubs  or  tnxt,    Corolts  vnUate  in  the  bud.  Aitokacex. 
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*  *  Siemens  few  or  dcfinito,  mostly  before  the  petals.    Pisiils  one  or  fi-w. 
Climbinj^  pliints.    DiiiM-ions  or  moneecioaa.  ^KMArBRXACRjc 

Koi  dimbing.    Flowiirs  pcrfijct    Anihers  optninfr  bj  vaives.    Bxnnisuit>Ai.*KjK 

(tToiip  S.  Ovarifs  FCTcral  And  (li«tinft,  or  perfectly  uniti'd  into  n  romiMiiind 
pi»ttl  of  ticytTTnl  cells.  Embryo  endowed  in  a  sue  ftt  lire  vnd  of  ibe  albu- 
men, or,  in  NclumbmtTi,  without  albumen.    Aquftlic  iierbe. 

Cnrpels  dUtinct,  LinincrKod  in  a  dilated  ti3p'!ibn|)cit  torua.  NKLiTiintA.CBj|L 

CttrjiuU  mtitvil  into  a  sevDml-cc-lk^ci  nnd  jnmiynavnU'd  ovarj.       KrMrtiJi.tcx*. 

CnrjicU  diijllni't  ntid  free,     SiAini-n^  G-  IS.  C\]iajiiaxi:E.M. 

Ge^up  3.  Ovary  coTOpotitid,  B-ccllwl,  with  the  plncentic  in  tlie  nxi*.  Sta- 
mens hyfrn^rynoti!;,  imkTiniu-.  Seeds  numcrauit,  mititro]H>ti!),  nibuminoiis, 
^th  11  [>m-iU  cmbn'o.  Marsh  herbs,  with  singalar  {litdier-shapcd  or 
tubaUr  Icavoi!.  Sahraceniaceje. 

(iroMp  4.  Ovary  coTnpnunfl,  with  pnrictal  pliirt^tie.  Potiila  dud  sepals  2  or  4, 
deeiduoii*.  Stamens  hy[>of;yn<iiis.  Flowi-r  iinsymniptrical.  Embryti  snuill, 
in  mpiods  nlhumc-it,  or  cmitA  when  tbcro  U  no  albumou. 

Seeds  albiiminonB  :  otnbryo  finiill  or  minute. 

Folyandrcius  :  fiowpr  regular.    Juices  milky  or  colored. 

Dladulpbaus  or  liexntnlrous :  flower  irre^^ular. 
Sewli!  without  albumen  :  styhs  and  stir^mos  [initi.<d  inlo  one. 

Potl  tw-o-eelk'd.     Rndiclc  foldod  on  the  cotyledons. 

Pod  one-rellcd     Embn-o  rolled  up. 
Bceds  without  albumen  :  styles  or  Bti(;;inB8  several. 

Group  6.     Orary  pomponnd,  with  parietal  placenta).     FlomJ  onvelopw  mostly 

5-mcrons ;   calyx  j^wrKi^rcat.    StnmenB  kyfio^jryriouj!.    Scedii  albaininoae. 
Anther*  {.'>}  odnate,  introrse,  connate,    CoroJU  irTC;.;ti!ar.  ViOL^cBje. 

Anthers  Cxtrorsc,  or  innate,  diiitinet.     Corollft  is^aliir. 

Vernation  tircinatf;.    PetaUt  ninrccseent.  Diiob£bace.x. 

Vernation  straight.    Petals  mnally  cxiducoug,  CistachjB. 

Gr^up  6.  Ovary  [■ompotind,  With  the  plofenta!  parietal,  or  S  -  S-ccUcd  from 
tlit'tr  meotiafj  in  \\w  axis.  Stamens  bypogynoiiB.  Seeds  with  i  straight 
cmbr^'o  and  little  or  no  albnmen. 

Sterile  JilninGnts  or  ft  lobctl  appendage  l>efore  each  petal. 
Sterile  filaments  none  :  k-avt^s  oppo'^itd. 

Stipules  none  :  leaves  dotted.     Stamens  nnsymraetrirat. 

Stipules  present ;  leaves  dodcss,     Stamens  Bytnmctriea!, 

Group  7.  Ovary  componndj  one-cellod  with  a  free  central  placenta,  or  2- 
Wveml'Cell^  with  the  placenta  in  the  axia.  Calyx  free  or  nearly  BO. 
Stamens  hypogynous  or  pcrigynous.  Embiyo  peripheric,  eojlcd  more  or 
less  ai'Dund  the  outride  of  mealy  albumen. 

Petals  and  stamens  numerous .    Ovary  many-oellcd.    McsEHBitTAsrasaiACGyis. 
PctaU  3-5  or  6,  somctinies  wanting. 

Floral  envelopes  sjTnnietricuI.     Stamens  10  or  fewer.       CABTOPnTtLACBX. 

Floral  envelopes  unsymmetrical,  or  stamens  many.  PoitTui.ACACEA. 


Paj>atxbacb.jk. 

FtiHASlACK£. 

CllDCtF?B«, 

Caitahidaceje, 


Farhtasstacbjc. 
Hypkbicac*sjk. 

I'jI.ATrNACK^- 
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Group  8.  Orary  compound  nnd  scTCTal^ccllod,  with  the  ptaccnue  in  the  axu ; 
Or  the  mimerous  riir]>p]s  more  or  ]c*b  «)InMTrit  with  dorh  other  or  with  a 
centrni  rixis.  Calyx  Tree  from  the  OTury,  with  n  vLklrjtte  icsdyatian.  Sta^ 
inen«  moi,tly  infkhiiito,  mcnmi!d])hou«,  or  potyndelphoas,  iuMrted  with  ilio 
ptituLi  ill  to  the  njcoptdclii  or  bniiti  of  thf  petals. 

AnthoTB  1-ecllod,  rcniform.    Stamens  monad  el  phgns.  MAtvACR*. 

Artlicr*  3-tL'i)cd.    Fenilo  Ptamcns  few,  monBdelplious.  Byttxrhiack.e. 

Aiithcra  2-ccLlcd.     StniiiL'tis  polynticlruiig  or  pulyiidi>]photu.  Timacjk^. 

ftfoup  9.  Ovniy  pompmiiid,  with  two  or  more  mUb,  and  iho  plocentic  in  tho 
axis,  frt*  frona  the  calyx,  wliidi  it  imbricated  in  pjstivaiion.  Stummis  in- 
dutitiitti,  or  twice  as  manj  ws  tho  [wUiU,  Ui»ur11j  mooidelphotis,  hyyogf- 
lioui.  —  Trcos  or  ehnilja. 

Leaves  simple,  not  dotted,    Stiimens  indefinite.  €AiiBt,tiACE«. 

Leaves  pellmid-puncinte,  rouatly  eompouud.  Avuahtiaqeju. 

Leaves  rDinpniit>d,  dotlci;!!.     Stamens  10  or  less,  raonadelphouB. 
&«k1s  single  ia  eaeh  ctll,  windless.  Mkuacb^, 

Seods  several  in  eitch  cell,  winged.  Cedbbl^Omje. 

GfQup  10.  Ornry  compoond,  or  of  Several  rarpels  adhrring  to  a  central  axis, 
(or  rarely  distinrt  in  the  last  two),  fn-o  from  the  cnlyx,  whirh  is  mostly  im- 
bricftted  in  ffi^tivntiotv.  Stumen*  m  mnny  or  twice  ta  many  a*  the  petals, 
ixiBorted  on  tlie  receptacle,  often  tnoimdelphoui  at  tho  h»ae.  Embryo  loi^ 
Aliiutaeu  little  or  tioue,    flowcn  pcrfeet,  «xt*vpt  in  aoma  Rutaccn. 

•  Flower  irpegolar  and  tmBymmetriral.     Albutn^n  none 
Stamens  united  over  the  pistil.    Ovules  FevL-ral  in  each  celt.     Balbamihacka. 
Stamens  distinct.    Ovnlea  sitiglo  in  eueli  ccJI.  TsorAOLACKv*. 


•  *  Flower  regular  and  tnoatly  lyjntnottical. 
Leaves  not  ponctato  with  transparent  dut«. 

Calyjt  vjilvate.    Albumen  none :  eotyk'dons  very  thick. 
Calyx  inibricntKl  in  JEStivation. 
Embryo  condaplicate :  the  radiele  bent  doini  on  the 

convolute  cotyledons. 
Emhryo  gtraig;ht  or  nearly  to. 
Stamens  (fertile)  5.    Leavca  simple,  entire. 
Stamens  10.    Leaves  o{)pDi«ite.  compound. 
Stamens  10.     Leaves  allcrtiflte,  mostly  compoimd. 
Ovules  more  than  one  in  each  cell. 
Ovules  only  one  in  each  cell- 
Leaves  punctate  "mth  tranaparent  dotn. 

Group  11,  Ovary  One,  or  Wvcral  and  distinct  or  combined  into  one,  with  one 
or  rarely  two  o^Tiles  in  each  cell.  Calyx  free ;  etumcns  more  or  less 
perigynous,  as  msiny  or  twice  as  many  am  the  pctiib.  Embryo  large : 
albumen  none,  Shrubs  or  trce»  with  aresinoiu  or  vtaeld-milky  joiee,  and 
raastly  polygamous  or  diufcioua  flowers,  Leaves  not  imnctiite- — In  tctn- 
pente  climateii  represented  only  by  Akacabuiackjb. 
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Ll  XNAKTOACXA. 


GEKAlflAC&S. 

ZT0OrHTLLACI£^«. 

OXALtDACVJI. 

SiKARIfBACKiS. 

RnTACKA. 


878  IU.USTRATIOK8   Or  THK  KATCKJLL   ORDERS. 

Group  IS.  Oraiy  compoond,  I-5-ceIkd,  witli  one  or  two  ovnies  erect  from 
the  base  of  the  eells.  Calyx  free  or  partlj  adherent-  Stamens  as  manr  aa 
the  petals  or  lepala  and  opposite  the  former.  Seeds  anatropoos,  alboou- 
Dons.  Woodj  plants,  with  a  colorkas  juice.  Flowers  regular.  Leares 
alternate. 

Calrx  obscure.    Petals  Talrate,  caducous.    Embryo  minute.  Vita^ks. 

Calyx  more  conspicuous  than  the  petals,  ralrate.  Ruaxhackx. 

Grovip  13.  Orary  compound,  S-S-celled,  ^th  only  one  or  two  OTules  in  eadi 
celL  Stamens  aa  many  as  the  petals  and  altenuUe  with  them,  perigyoous. 
Seeds  famished  with  an  arillus,  albuminous,  with  a  lai^  straight  embryo- 
Woody  plants,  with  regular  flowAs  and  simple  kaTCS.  —  Represented 
mainly  by  Cslastkacbje. 

Gnmp  14.  Ovary  compound  and  S-S<»Iled,  widi  one  or  two  (rarely  3  or  4) 
OTules  in  each  cell,  free  from  the  calyx,  which  is  imbricated  in  estivation. 
Flowers  often  irregular,  and  sometimes  nnsymmetrical.  Stamens  definite, 
hypogynous  or  pcrigynous.  Shrubs,  trees,  or  herbs.  Leaves  opposite  or 
■Itematn,  not  punctate. 

Stamens  distinct,  inserted  on  a  hypogynous  or  petigynous  disk. 
Embryo  (except  in  Staphylea)  variously  curved  or  ooUed,  and 

destitute  of  albumen.  Safiitdacrc 

Stamens  hypogynous,  without  a  disk. 
Stamens  mostly  monadelphous,  10. 

Flowers  regular.    Embtyo  curved ;  albumen  none.  SIalfiobiacbjc. 

Stamens  monadclphoos  or  diadclphons,  6  or  8.    Flower  irrc;rn- 
larand  unsymmetrical.     Embryo  straight  in  albumen.         I'oLTOAUkCKS. 

Group  15.  Ovaiy  simple  and  solitary,  free  from  the  calyx ;  the  fruit  a  pod. 
Flower  S-meroos,  the  odd  sepal  anterior.  CorolU  papilionaceous,  irregu- 
lar, or  sometimes  regular.  Stamens  monadelphous,  diadclphons,  or  dis. 
tinct,  mostly  perigynous.     Seeds  destitute  of  albumen 

Stamens  hypogynous,  the  anterior  wanting.     Stipules  none.      Krameriacea. 
Stamens  mostly  perigynous.    Fruit  a  legume.  Lkgumixo&s. 

Group  16.  Ovaries  one  or  several,  either  simple  and  distinct,  or  combined 
into  a  compound  ovaiy^  with  two  or  more  cells  and  the  placcntie  in 
the  axis  Petals  and  the  distinct  stamens  perigynous.  Seeds  destitute  of 
albumen. 

*  Calyx  free,  although  often  enclosing  the  ovaries  in  its  tube,  except  when  the 
latter  arc  united,  when  it  is  adnateto  the  compound  ovary,  and  the  sta* 
I  are  indefinite. 


Leaves  alternate,  stipulate.    Cotyledons  plane.  Rosacbjc. 

Leaves  opposite,  not  stipuhUe,  nor  p^illucid-punctate.  CALTCAirTHACEiC. 

Leaves  opposite,  not  stipulate,  pellucid-punctate.  Myrtacea. 

*  *  Calyx  free  from  the  compotud  ovary.     Stamens  definite.        LTTHRACEit. 
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Stamens  ttefiaitc. 

Mblabtokacea 


•  ♦  *  Caljx-tiibe  adiiftte  to  the  minpotuid  ovary. 
Antliers  opt-ning  hv  a  pore  at  the  apex. 
Anthers  openinp  longitudinally, 

fjtipiil«s  bctwt^pn  the  pctioleg.     Leaven  apposite. 
Siipul«ii  none.    C»lyx  valvule. 

Colyletlona  c«Qvolate.    Fmit  indehisccnt,  l-ccll«d 
Cotylwlons  place.     FmJt  mostly  2-'4-t'cllcd. 

Group  17.  Ovarj-  componnd,  one-^ellct!,  with  parietal  placent*.  Petals  and 
(with  one  exception)  stamens  inserted  on  the  thitmt  of  the  calyx.  Floweti 
perfect,  except  in  Pipayawffi. 

*  Calyx  ndhcrcnt  to  the  ovwy. 
AHmmcn  none  or  reir  little     PctHl-t  nml  KtAnicng  imlc finite. 
Albumen  vm  copious.    Embryo  mintitc.     Stamens  5. 
AJbameii  present    Embiyo  rather  bT^fJ.     Stamens  ind«flnft«. 

*  *  Calyx  free  frtmi  tJw  oviry. 
Flowere  perfect.     StRmens  ."V, 

Stflniens  ilistintt  ond  perigynoiis. 
Stamens  inonAdelphoas,  nilnttte  to  the  gynophore. 
Flowcn  diaciotu.    Stamens  10,  on  the  corolla. 


Cactacbjl 

GBOBflt>LAC£». 
LOABACEA. 


Tt;RVERACE.«. 

PABaifLOttAC&JS. 

fAFATACKK. 


iinmp  IS.  Ovory  compound,  one  -  several-eclled,  tho  pliu^entw  parietal  (cither 
truly  or  fiilseiy  so).  Calyx  adrrnte.  Corolla  fn.'queiitly  monopcialoiis. 
8uimeus  moi^tly  united  cither  tiy  tlictr  filaments  or  anthcn!  Flowcii 
ditEcious  or  moncmious.  Albumen  none,  SuccuicBt  or  tender  vines  with 
tendrilf.  Cdciikbitacea. 

Group  1&.  O'^TirieR  two  or  more,  many<iTnlcd,  distinct,  or  partly,  sometimei 
completely,  united,  when  the  comfiouind  ovary  ia  one-«llod  with  pnrietal 
plnctntie,  or  2^niany.fclled  with  the  placcnts  in  the  axis.  Culyx  cither 
free  from  Uie  ovary  or  more  or  less  adhcrenl  to  it.  Pctolii  and  stameni 
inserted  on  the  ctdyx ;  tbe  latter  mostly  definite.  Beeia  albaminous,  na- 
meroiu. 


Pistils  of  the  fiAmc  nnmber  as  the  sepals. 
PistlU  fewer  than  the  sepals,  tnonj  or  lt^Bll  anittd. 


Ceasbdlacbji. 

SAJtlifHAOACB-JS, 


Gnnip  20.  Ovary  compound,  2-  f rarely  3-5-)  willed,  with  a  single  ovule  sim- 
jw!Tidcil  from  the  npcx  of  each  cell.  Stamens  ti.'iiiiLlly  4U  TOflny  as  titc  pet- 
all  or  the  lobes  of  the  adherent  calyx.     Embryo  small,  in  hard  ulbumcn. 

*  Summit  of  the  (often  2-!ohfd)  ovary  free  ffora  the  calyx ;  tho  pi'tnU  nnd  cta- 

mena  itueitcd  on  the  throat  of  the  cnlyx.  HAMAMELACE:.fi. 

*  •  Calyx-tuhe  entirely  adherent  to  the  ovaiy.  Stamens  and  petals  epi^fynooi. 
Fruit  scpnmhlc  into  two  dry  carpels.  Flowers  ombellate.  Uubellifebjk. 
Fruit  drupacconsj  usually  of  more  than  two  carjiels.  Asawaojui. 
Fruit  A  1  ^S-coUed  drap«.    Flowen  cymose  or  capitate.  CoaifACfeA 


nr. 


(CW/bif 


^Ttab    SvB    to 


BfES<Qni|  twefy  few  or  9B^ 

1*17,  ^BMm,  B  fivit  liiiiMMit  M3K3U*  (^.  S€S,  5$7)  or 

(F%.  &T9,  $48»  M9)»  or  ia  Act**  *  herry.     Emtayo  ninitte,  at  tlw 

iMMof  fi«  iliiif  (Fig,  650,  $10). — JIz.  Bsitimra]q$,  the  Bot- 

^  ta««^  (rig.  US),  whidi  Ui 

flo««r»  with  petol5v''''^nemati9  (Vlr- 
pii*s  Boircr,  whidi  U  tb«  type  of  & 
uibe),  AnoBooe  (Fig.  41 1),  Hepaticm.] 
(LiTer4eaf)g  Sac,  Kare  no  pet.iU,  hat\ 
dke  cmItx  is  petakuiL  In  these  the  flow- 
ers  u«  r«^I«r.  The  LAi4uipur  (Fig. 
398)  mai  Monkshood  (Fig.  401)  hmv^, 
the  flowers  trregular,  and  the  Colonir- 
bi»e  (Fig.  £46)  has  petak  in  the  form 
c»f  gpurs.  Actsea  (BanelM?m-)  and 
one  Lark?spur  Iiave  a  solitary  OTary : 
in  the  latter  the  petaU  are  ocmsoli* 
dflted.  Zanthorhiza  (Yellow-root)  has 
only  five  or  ten  stamens.  —  The  juiM 
of  all  Ranonciilaceous  plants  is  acrid,  or  even  cauatic:  Bome,  as  the 
Aconite,  arc  virulftit  narcoi icfMKTid  poi^n;^ 

733.  Ord.  Dilicniaccet,  con!iti^ling  chiefly  of  tropical  and  Au5<traliaa 
ihrub^  and  tree^  probably  includes  Cro;<sasoma  of  Nut  tall,  k  slngo* 
lar  CBlifominn  genus.  Tlie  order  ranks  betwppn  the  preceding 
and  succeeding,  but  ia  nearer  the  former,  from  which  it  is  known  by 
its  an  Hate  pccd^ 

no.  tH$.    Vntieal  meOtm  aftbii  B&fm  of  »  BnlMtw^. 

no  Mft.  Flu  war  knd  part  tif  &  leaf  of  Aqu1lc«)s  Ouu^oabi  <Wlld  OalmtOiw].  Bft  A 
4«t>rbc4  peM.  US  Ths  An  cupelj  of  tbe  tniL  649.  A  Mpumto  foUkk.  ttO.  Toflod 
Metioii  of  tiam  ktwl,  ibvwing  tUa  uahtule  smtpc}^ 


EZOGEKOna   OR  CICOTYLBDONOUS  PLANTS. 


881 


739.  Ori.  Magnoliacere  {MagncUa  Familtf).  Trees  or  BhrulM; 
with  ample  nnd  coriaceous,  alternate,  entire  or  lobed  leaves,  usually 
punctaic  with  minute  transparent  dots :  etipulea  membranaceous,  en- 
veloping the  bud,  tklling  off  when  the  leuvL'ji  expand.  Flowed  Eoli- 
tary,  large  and  showy.  Calyx  of  three  deciduous  sepab,  colored  like 
the  petals ;  the  latter  in  two  or  more  seriea  of  tliree.  Stameuii  nu- 
merous, with  adnate  iUiLhcrs.  Carpela  eilher  several  in  a  single 
row,  or  numerous  and  apicate  on  the  prolonged  receptacle ;  in  the 
latter  case  usuaUy  more  or  less  cohering  witli  each  other,  and  fonn- 
ing  a  frait  like  a  cone  or  strobile.  Seeds  mostly  one  or  two  in  each 
carpel,  somedmea  di*upaceou$  and  suepended,  when  the  carpels  open, 
by  an  extensile  thread,  composed  of  unrolled  sptral  vessela.  Em- 
bryo minute,  at  the  hnse  of  homogeneous  fles^hy  albumen.  Therf 
are  three  well-marked  suborden^  by  ntatiy  ranked  as  ordera,  viz. :  — 


740,  Snhonl.  MapoiieB  (Mevpiolia  Famiig  proper)^  ch^acteHzed 
principally  as  above,  especially  by  tlie  stipules  and  the  imbricated 
Bpiked  carpels ;  —  repretiented  by  Magnolia  and  Liriodendron.  The 
bark,  &c,  m  bitter  and  aromatic,  witli  some  acridity. 

741,  Stitiord.  Wintcres  ( Winter't-liart  Familif)  has  no  stipulefl, 
and  the  carp«la  occupy  only  a  single  verticiL    These  have  more 

no.  €61.  MB^boUi  gliMica.  693.  A  ttMBivo,  free  fme  the  tii»rd«,  fb<nHfii  the  two  it>h—  of 
tha  aAl»tt  anther  633^  the  Farpels  In  fruit,  pcniitnit  *m  ttm  vcraptrnvle,  tlid  opAnLog  b|  tba 
dtirtil  latOiM  ;  Ul«  attit  ituipoiidcd  bj  "H^f  titaotUa  cord  at  Epinl  Tau»la. 


ILLUATBJ^TIOIR!    Or  THE  KATDXAI. 


ifM^geal  and  purer  aroiDAUr  propfTliefi ;  a^^  inXIHeicim.t]ii*i 
fte  aeied^  and  pnds  of  wkicL  fumUh  the  mnamtjc  inl  of  tins 

742.  Snbonl.  lirhisniitlrnF  ii^  miwwwioqB  er  ifaificiiiiw.  widi  ikf  yii^ 
IUk  spicate  or  taipiutu:  uii  u  |fru]u]ig«Ml  reeeptaclr ;  the  stnnaisatftai 
in«q)Adelpiiou«.  Leiivt^s  »orueliinr>  tootlied,  dehUtai^  of 
iSi-'  bchisaiKirB.     TU«>e-  art-  murnln^nouti,  wfll]  Bnlc  firama. 

T-i;^.  (ML   HftltioiitreK   in  a   Biuall  group.  Sound  in  tbe 
In'inUplf-t-t'.  vttii  ]>utigi:tit  arcitiuiiK-  jitvjMirtiea,  iBost  allied  to  tfael 
ordm-  ticfurding  to  Dr.  Hooker  (or  to  CatTcan^iaMa^ 
A9'XyiaAiJ'')>  I'lit  Hiii'^y  Hjietfduu^.  tuiil  witli  opposite  JesTeft. 

■Ji*.  Oni.  ^TiftimrfB"    f  f^aturd-Appk  Familyy.     Trees  or  aiinllR, 
with  ail'-' 11  -titutt!  of  stipul«u     FknretB  in^ 

but  duil-culureii.      b'-'jjui-- 


i'l^bilti  6,  tp  two  rows,  v^TBte  ja  i 


'^^ 


.'V 


2?:,^ 


ration.     StUMii  twimirwii^  is  mmnj  txifn,  wilh  enroree 
Cafpck  few,  or  moirtjf  liumwoo*  aod  dtMclj  packed  toeether,  i 
tioMl  «oberiifl|f  and  tunaiof  a  l!««l)y  or  pulpy  mai»  in  tbe 

Wi'^M*  »>a«  tottti  rtw  maa  iMny^iili  tumeti  r««iiu.41iif4a»:  aH«BtaeniB,aiiat:atla 
•tw,  l«  mam  th*  iMVi  ^^V  m*^    IM.  SwUki  «(  tb«  ani,  ■  iImw  Oh  t^ri^toAdta 
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frait.  Seeds  one  or  more  in  each  carpe],  M-itli  a  hnnl  and  brittle 
te$ta;  embrj'o  tninutc,  at  tlie  base  of  hard,  rurainntwl  albumen. 
The  four  PiK-t-ies  of  our  so-called  Piipaw  (Asimina)  ai-e  our  onljr  rep- 
resentatives of  tills  chiefly  tropical  ordfr,  whkh  fumbhes  the  lus- 
cious custaril-applea  of  the  East  and  West  Indies,  &e.  Aromatic 
properties,  with  some  a^'Hdity  in  the  hurk,  &c.j  pre^'uil  in  llie  oi-der. 
Monoilora  jnclcls  the  eulahii-ih-iiutmeg. 

745-  Ord.  Myrislif  aceffi  {Nutmeff  Family),  consisting  of  a  few  tropi- 
cal trees  (whit'Ii  bear  niUmcgi'),  diff'trs  from  Anonaccic  in  having 
monoecions  or  dioecinus  nnd  apetalou*  flowers,  &c.  Tlie  aril  and  tlie 
albumen  of  the  seeds  are  fine  araraatic*.  The  common  nutmeg  is 
the  seed  of  Mjn'ialica  mo^chata  (a  natiye  of  tlie  Molutvas)  deprived 
of  the  testa ;  mace  is  the  firil  of  the  same  ?pefies.  The  ruminated 
albumen  is  nearly  iXTiiliiir  to  this  family  and  the  Ationsieeie. 

74G.  Ord.  MeuisprrmQCfH!  {Moomeed  Family),  C!iml)ing'  or  twin- 
ing shrubby  plants,  with  altenjate  and  simple  pal miilHy- veined  leaves, 
destitute  of  stipules;  and  small  flowers  in  rawme.i  or  pantdes, 
mo,stly  diojcjous,  the  parts  commonly  in  two  or  more  rows  of  three 
or  four  eaelu  Calyx  of  three  to  twelve  ."epid^,  in  mie  lo  iIiit-h  i-ow.*, 
deciduous.  Petals  as  many  as  the  sepals  or  ftiwc-r,  ,^nml(,  or  some- 
times wanting  in  the  pistillate  flowej-s.  Stamens  as  many  as  the 
petals^  and  opposite  them,  or  two  to  four  timea  m  many :  anthent 


oiften  four-eelled.     CarpeU  wauaUy  aevenUr  but  only  one  or  two  of 
them  commonly  fructify,  at  first  etnught,  but  during  their  growth 

riQ.  BSS.  StatnlDBto  flowsr  t4  Vtsa'wp^rmvm.  CvnwleciM.  6Q0.  A  ■U»«n,  wlUi  lu  rour- 
lobad  Bnthtr.  661.  A  p1<dll*t«  Unwur  of  th«  Htna.  Qfl3  A  nUtniy  fmit.  <kI3.  Two  {trupei 
oa  tb6  ■*!»«  rw^ptaele,  cut  wroH  ;  onn  lUmugli  Un  pulp;  nxoettf  onljr,  tbs  othsr  tbTDujich 
tb*  Ixin)-  en<l'(WtT]>  ftud  iew],  &H.  A  lirupi.  iIH-|4nl  nrUollj.  (the  «|iil>r}0  lioro  !•  tunwl  tbi 
WTOOf  vt,y  |.     665-  TiM  WBd,  and,  636,  the  ooUiJ  msahrjo  dshchwL 


M4 


nxvmATiovs  or  ths  vatckal 


often  carred  into  a  ring;  in  fhdt  beoofnii^  berries  or  drapes.  Swii 
aolhaij,  fillii^  the  cavity  of  the  bonj  endoearp:  taobrjn  htfje, 
carved  or  emled  in  the  tlun  fleshj  albamen. — JtlenL^ienHiH^  «c 
Moooeeed  (Fig.  413,  414,  659-666),  CoccnheL  Tbe  mate  are 
bitter  and  tonic  (e.  g.  Colombo  Root  of  the  materia  metficai)  ;  kat  Ae 
fruit  vi  often  narcotic  and  acrid ;  t&,  for  instance,  the  Tery 
Coeadut  Bidtau  of  the  shops,  once  used  for  renderii^  ma] 
nave  intoxicating,  and  for  stupefying  fishes. 

747.  M.  Berkridteec  {Barberry  Family).  Herbs  or  aimcbB, 
with  a  watery  joice ;  the  leaves  alternate,  compoond  or  divided,  ■■■- 
ally  without  stipules.  Flowers  perfect  Calyx  of  three  to  aiae 
tepals,  imbricated  in  one  to  several  rows,  often  ookxed.     Petab  as 


many  as  the  sepals  and  in  two  sets,  or  twice  as  many,  often  with  a 
pore,  spur,  or  glandular  appendage  at  the  ba^e.    Stamens  equal  in 

no   688.    A  ihoat  of  B«rti«rii  Tulguta,  Um  eoBiinoa  BarbOTiy.    000.  A  flowering 
fton  Um  asU  of  ooa  of  tta  Iotot  or  ■ptna,  tte  MIowfaiK  jmx.    670.  An  mfamitk 
m    A  p«Ul,  aaeUrirerooa  nwr  tb*  ban.    9!t.  A  itanMB ;  th*  antbar  opaataac  1^  V'' 
valvw.    878.  CroM-MetioaoraroangnralC    674   Vertieal  Mctioa ;  Uw  wtdt  aHM^ 
baa*.    9n.  T«rtical  aeetloa  of  a  Mad  anlarfad,  ahowtnf  tba  larv*  cmbijo  «** 
eotyiadona  and  a  tapar  ladlela,  lomitadad  bj  alhnmin     676.  Tba  ambiTO  Mfip 
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niimljcr  lo  the  petaU  and  ojipo^if  e  tliem,  ov  rarely  more  numerous ; 
anthiTS  cxtrotse,  (lie  i-elh  {-omiiioiily  Of)ening  hy  an  uplifWd  valve 
(Fig.  47;},  672).  Ciii"]»ol  solirury,  often  gibbous  or  obliqiio,  formin"; 
a  onoocllerl  jxwl  or  borry  in  fruit.  Scprb  potnctimps  with  nn  aril: 
embryo  (offf^n  miniite)  tiiuToundfil  wttb  n  flo-iLy  or  homy  iijbumen. 
—  Ht.  Tbo  BfirljcTiy,  Ihtv  shtiqi  spiuPs  of  m  liidi  arc  transformed 
leaves ;  ihe  Mahottias  tire  Biirl>erries  with  pinnntcd  If-flvc*.  Caulo- 
phyllum  tluilictroidc.-,  the  Illue  Coliofh,  is  rt-marksiblc  for  its  cva- 
neseeiit  perit-nrp  (550),  nnd  the  fionsequent  naked  st-cds,  wJiicJl 
iresemble  driipts  PtKlopliylUun  peUatum  (the  Mandrake)  present* 
an  excppttoti  lo  the  ordinal  cbaraeter,  Imving  ?oracwliat  tiumeroua 
Ptarocnj!,  with  antliftrs  which  do  not  open  by  valves;  but  (he  latter 
anomaly  is  aUo  foiand  in  Nandina-  Tlie  order  is  remarkable  for 
this  valvular  dehtsrence  of  the  anther*,  and  for  llie  situation  of  both 
the  slanien!^  and  petal.'*  opi>oHJte  (he  ^epal*.  Hut  this  latter  pceu- 
liarity  is  easily  explained  away  (4G1).  The  fruit  is  mnocent  or 
eatable ;  tlve  rooln,  and  al.-^o  the  herbage,  sometimes  drastic  or  poison- 
ous, n^  in  Podophyllum. 

748.  Onl.  NelUmbiBCeB  (Nehmbo  Familtf),  Aquatic  herb^,  with 
large  leaves  and  flowei'?;,  on  long  s^lalks  /iri'^inr^  from  a  prostrate 
trunk  or  rhiaoma,  which  has  a  somewhat  milky  juiec :  the  leaves 
orhtcidur  and  eentrally  peltate.  Calyx  of  four  or  five  sepals,  decid- 
uous. Petal?  numerous,  in-^erted  in  several  row*  into  (he  base  of  a 
lai^e  and  fleshy  ohconical  tonis,  deeiduous.  Stamens  instirled  into 
the  torus  in  severs.!  rows:  the  filament'^  petaioid;  the  anthers  ad- 
nate  and  intirtrse.  Carpels  Feveral^  separately  immcneed  in  hollows 
of  the  enlarged  flat-topped  toni.'i  or  reeeptaele  (Fig.  427),  each  con- 
taining a  single  anatrojKms  ovule ;  in  fruit  forming  hard,  round  nut?.  ' 
Setjd  without  albiimen  :  embryo  veiy  large,  with  two  fleshy  cotyle- 
don-s  and  a  highly  develofied  plumule. —  Ex^  The  order  consi.^t,^  of 
the  single  genu.'S  Nelum!)ium,  embmciiig  two  species ;  one  a  native 
of  A^^ia,  the  other  of  Nortli  Amerk-a.  They  are  chiefly  remwkablfs 
for  ilieir  hirg((  and  showy  leave.-^  and  fJowers.  The  nut^  arc  eatable. 
It  should  be  ri."p;arded  rather  as  a  sulx>rd<Tof  the  next, 

740.  Ortt.  PiymphnncetP  (  Waier-Libj  Family).     Aquatic  herbs,  witli 

showy  flowers  and  eordiiU*  or  peltate  leavc.'i,  arising  from  ii  prosis-ate 

Irtmk  or  rhiioma,  and  raised  on  long  s^talks  alwvc  the  water,  or 

'nrfaee.     Calyx  and  eomllo  of  .several  or  numerous 

{wtal?,  which  gradually  pass  into  each  other  ; 

lerted  on  the  fleshy  torus  which  surrounds 
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or  portlf  efuloMS  and  aditen;*  to  ibe  [lUtit ;  llie  tnntr  trrir?  pada- 
mQjr  clian^ag  into  stamens.  Stamens  nmnenwks,  in  seroral  tmn^ 
hMtrtw!  into  the  lonw  with  w  abore  the  petals  ;  vmnj  of  the  oolpr 
filuDenti  petalold  (Fig.  3i4),  ihe  adnat«  antliera  intntr^.  Fmil  ia- 
<tehi«cept,,  palpf  when  ripe,  many-ceUetL  citfnried  with  the  ndiate 
itigBMit ;  the  aaalmpcHjs  se6d»  cohering  tlit:  ^pwigj  ^sscplmeats. 
Embryo  tnrnll,  mclo^ed  in  a  membranous  hn^,  irliich  i^  next  tlt« 
hi  I II m,  and  Lalf  immersed  in  the  DiealjT  aJbdtnen.  Slruelare  of  the 
trunk  ap[i«:iring  mdtfr  endogenous  thai*  exogenoos,  —  £x.  Jfym- 
phvst  the  White  Water-Lily ;  Kuphar,  the  YcUow  PcHid-Ltl/  ;  and 


V 


^ 


X 


the  raajfniftoent  Victoria  of  tropical  South  America,  the  most  gigan- 
tic and  aliowy  of  aquatics,  botli  an  to  its  flowers  and  its  leaves.  Mu- 
cilaginous plunls,  u'ilh  (^)i;;ljl  a^strijigency ;  no  imfttirtant  p]"0|H."rtiiiis. 

7  JO.  Ord,  CabombateiE  (  Watcr^hield  Fami/y)  is  i-cally  uH-rely  a 
Bimplified  htnUi  of  the  lost,  with  only  oue  seri&j  of  sepftLs  aitd  peiaL;, 

FIG.  or?.  Ofma  Aiiwur,  with  »  ltow«r-Uud  (uut  leaf  of  ttM  'tVliLtn  Wkter-LUj  (Nj-mptuna 
odonta)i  tb*  Inner  peUl*  jnMiIng  into  »tmta«tu.  G*9  A  flowor  with  iJL  the  parlt  uouod  Uw 
plttll  cut  a«mjr  except  aae  of  thu  (lebJofd  itukieiu,  one  int4>niieili&te,  bdi)  oat  proper  ftaateo. 
970.  An  laoer  pctat,  wliti  tbs  ImperfGct  ruiihouatv  d(  an  ti,iii.Lii.T  ut  \hx  tip.  U80.  Tmisnn* 
«kUoii  oft,a  ormry. 


751.  UtA,  ^nmmmm  (Water-Pitcfter Famitff).  Perennial  herbs, 
growing  in  Imgs;  the  (piiqili^h  or  yenovvisli-groi'n)  leaves  all  rjitlical 
and  liollow,  pitelier-shaped  (Fig.  299,  300),  or  !niniiwt-shai»e<L 
Cal}-!  of  five  persistent  eepoK  with  three  eronll  bract.-?  flt  its  base. 
Corolla  of  five  pclal?.  Stamens  nttmoroufs.  Summit  of  the  com- 
bined stjlt!,-j  very  large  and  petalofd,  five-nngled,  covcriiijr  ilif  five- 
ccMed  ovar/t  persiMent,  Fniit  flve-celliHl,  five-valved,  wiih  a  large 
placenta  projecting  from  the  axis  into  the  cell:^.  Scwls  numertiii -j 
ftlbumiiHJUs,  with  :i  sirifdl  embryo,  —  Sarracenia,  from  whk'h  the 
ttlwve  cliaraetcr  is*  tiiken,  wna  iho  only  known  g^niis  ot*  the  onler, 
until  tlie  recent  dir-covery  of  Ilclijunphora  iu  Guiana,  wJiicIi  i-*  ajwta- 
lonri,  its  scapi^  Ix'ariiig  geveml  flowers  ;  as  doe*  that  of  a  thinhgenus,, 

via.  981.  Snm&ta  pL-)t*ta  [W^tei-^ibieli));  tlie  lo»rr  Oimcr  *ttli  tLo  florul  eini'lf>pL«  miJ  » 
port  of  Uh  iteciiCDi  nrDir>T«^.  GS2  A  rnsgnltltnl  ttumtfii.  ESS.  A  mnitnined  cariMil.  ffH.  Tbt 
t»im,  (UTliled  JeDgthwLse,  »ho««itijt  lb4  mnilts  ftttnebcil  to  tho  outer  or  donmt  mituit '  68&.  Sta- 
tion of  »  carpel,  In  fruit,  Oa<I.  A  raugiilllAil  «e«d,  with  half  (ii«  outer  InloguinvTit  Tctnovtd^ 
ditplnyltig  It  the  up^T  citninltjr.tbe  bof  which  ernitoloj  tbtt  onbrjra.  fi&T.  A  niiiKBincd  *»• 
tlOQ  throuijh  the  nilililk  of  the  sIlyuniMi,  Ac-  ■,  brinf^cg  to  T)«ir  tbt  DilnatD  M&1>r}'0  «ik1Mi4 
la Itt  taiOf  Ijrtbff  cniUiile  of  ttia  ^bttBUiti,  wlilt:b  Ibrmi  Cm  piiiuijfMl  bulk  of  the  Ned. 


$m 


VMmun: 


lU*  4^i»^    TW  yi-yji  <if  '^■■nwia  jek  aiL  f  i Zfcnk  Jbmbk^ 

itan.     TV  jfflmriiKi  m^  jik^  ^ooo^  jnt  aiMPttifrf. 

7*^  M  Tapmsanai  ^*97SF  '^■■'^V    Seed*  ^vith  i  nnnn-  or 
esihr^fi  jiKi'iv  -MMt  titwaaft^  'jemfot  -avtrnK  mgmkm     Calrx  (if  mo 

Amowhui  ••i>*|!ic  >v  raHHir^ '4iMr.  4r  luiwii—      Fbou:  qae-^eOeii.  with 
hryK  Mti  -faj^uiHi  it^v  ami  mSbf  tSummna^  —  £e.  ICie  Fnp^  (Sk^ 


fta  ca-ritj  of  the  orarjr  into  Rerenit  cells  and  for  the  dehunxnce  of 
Aa  capsule  bj  mere  chinkii  or  pores  under  the  edge  of  the  crown 

no.  M8.  Bmgnliiwta  OMMdMri*  (Uw  Bioodlroet}.  089  Tb*  pod,  diTidad  tmmrmmtj, 
ma  Hlg  th»  pMtetol  uitatbmmitti  Vbm  m»t»  000  LongltadliMl  Mctton  oramafnifladncd 
•■fc  *»  "W^  rii«ph«,  fhowtnc  th*  BiMte  Mibtjro,  naw  th*  Mtramlty  of  Um  anmaMV 
m.  «■■»»  ^wJ  «*  IwhwIinlWh  6BI.  Tlw«a()rp«iifiinB«Blrs(UtMtMdfh)mUMbM*.  flSt- 
■M  if  Mm  MM. 


KXOOKMOVS  OB  OT00TTLKDONOU9  ri^AMlS. 


formed  by  tlie  radiate  stigmas.  £»chsclioIt£ia,  now  eonunon  in 
gardens,  L;  remarkable  for  the  expanded  apex  of  the  peduncle,  and 
for  tlie  union  of  (lie  two  sepals  into  a  calt/ptra,  like  a  candle-extin- 
guisher, which,  supRTsuiug  at  the  base,  is  ihrown  off  by  tlie  expan- 
sion of  the  petals.  The  eolored  juk'e  is  narootie  and  fitimulant, 
That  of  the  Poppy  yjeldfi  Ofiutn,  Thiit  of  tlte  Celandioe  and  of  llie 
Bloodftjot  (Saiiguinaria)  is  acrid, 

752'.  Ord,  FamEiriOteff  (Fumitory  Faniilif).  Smooth  herb^,  with 
brltttti  Btcm.^,  and  a  ivutery  juice,  alternate  dissected  leaves,  and  no 
6tlpul&i.  Flowers  irregfular,  CaJyx  of  two  sepals*  Corolla  of  fijur 
petak,  in  pairs  j  the  two  outer,  or  one  of  them,  spurred  or  sac-like 
at  the  base ;  the  two  mner,  aJlous  and  eohering  at  the  apex,  includ- 
ing the  anthers  and  stigma.  Stamens  six,  in  two  parrelH  tjpposite 
iJie  outer  petjjls ;  the  filaments  of  each  set  usually  more  or  less 
united ;  the  middle  one  bearing  a  two-celled  anther ;  the  lateral,  with 
one-eelled  anthers.  Fruit  a  one-celled  and  two-valved  i>od,  or  round 
and  indehiscent.  Seeds  with  fles.hy  albumen  and  ii  small  embi^o.  — 
Ez.  Fumaria,  Dicentra  (Fig.  3G9  -  374),  Corydalia. 
A  small  and  uutiopoi-tant  tribe  of  plants,  chiefly  re- 
markable for  their  singubu'  irregular  flowers ;  by 
which,  with  their  watery  juice,  they  are  distin- 
guii^hed,  and  tliat  not  very  definitely,  from  the  pi^ 
ceding  family. 

753.  Onl,  fniciftrffi  (Mmtard  Fttmihj).  Herhe, 
with  a  punfjent  or  acrid  watery  juice,  and  allertiate 
leavea  without,  stipules  ;  the  flowere  in  rnceme*  or 
corymbs,  with  no  braels  to  the  ptsdicels.  Calyx  of 
four  sepals,  deciduou.-!.  Corolla  of  four  regular 
petals,  with  claws,  thtir  spreading  timbt;  forming  a 
cross  (Fi*.  694).  Stamens  six,  two  of  them  short- 
er (tetradynammi^f  Fig.  695,  589).  Fruit  a  pod 
(failed  n  iilt'que  when  much  longer  tlian  broa*l,  or  a 
tilick  when  short,  Fig.  703),  which  is  two-celled 
by  a  membranous  partition  that  unites  the  two 
marginal  placentae,  from  which  the  two  %'alvcs  usually  fall  away. 
Seeds  with  no  albumen :  embryo  with  the  cotyledona  folded  on  the 
radicle.  —  Ejc,  Ttic  Water-Cress,  Hadi.sh,  Mustard,  Cabbage,  &c 
A  very  natural  order,  perfectly  dintinguighed  by  having  eix  tetra- 
dynaraoua  stamens  along  with  four  petals  atid  four  sepals,  and  by  the 

FIO.  VSH.  Ficmer  of  UiuCki^.    OW   TtM  kUbMU  «nd  pkrtU. 
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peculiar  pod.  The  peculiaritj  of  the  stamens  ia  explained,  and 
the  singular  symmetrj  of  the  flower  illusti-ated,  on  p.  243.  All 
tiiese  plants 'have  a  peculiar  volatile  acridity  (and  often  an  ethe- 
real oil,  which  abounds  in  sulphur)  dispersed  through  every  part, 
fitnn  which  thej  derive  their  peculiar  odor  and  sharp  taste,  and 
their  stimulant,  rubefacient,  and  antiscorbutic  properties.  The  roots 
of  some  perennial  species,  such  as  the  Horseradish,  or  the  seeds  of 
annual  species,  as  the  Mustard,  are  used  as  condiments.  In  some 
cultivated  plants,  the  acrid  principle  is  dispersed  among  abundance 
of  saccharine  and  mucilaginous  matter,  affording  wholesome  food ; 
as  the  root  of  the  Turnip  and  Radish,  and  the  leaves  and  stalks 


of  the    Cabbage    and    Cauliflower.      None    are    really    poisonous 
plants,  although  some  are    very  acrid.     Several    species    are    in 

FIO.  G96.  A  Cmdftroiu  floww.  007.  Th«  win*,  with  tht  calyx  and  corolla  remoTad,  ahow- 
ing  tha  tetrad jnamooi  itamena.  608.  Siliguei  of  Arabia  Caoadeoai* ;  one  of  thnn  with  one  of 
tbt  ralTaa  dataehad.  ihowinK  the  iaada  tying  on  tha  tklaa  partition ;  the  other  ralre  alao  falling 
aw»7.  609.  A  magniflad  eroaa  aectlon  of  one  of  the  winged  laeda,  ihowlng  tha  embryo  with 
tha  ta4llcle  applied  to  tha  edge  of  the  eotyledona  (cotyledona  acciimbeni).  700  The  embrjo 
dttaobed.  701.  Tha  raceme  of  Draba  vama,  in  ftiiit  70S.  A  eroaa-aeetioD  of  one  of  the  «t<i- 
tUt,  oiagnlflad,  exhibiting  the  parietal  inaertion  of  the  aeadi,  and  tha  falae  partition  703.  A 
•llkia  of  Shepberd'a  Pom  (Capaella  Buiaa  Paaloria).  TOi  TtM  Mme,  with  one  of  tha  boat- 
riiapad  valTaa  leoiored,  preaenting  a  longitndinal  vtaw  of  the  nairov  partitioa,  fce.  706.  A 
■tagnifled  croaa-aaction  of  one  of  the  leada,  abowlng  tlw  anbiyo  with  tha  ladida  applied  to  Uia 
■Ida  «r  tha  eotyladon  (ootyMona  inenmUnt). 


EXOGENOUS   OR  DICOTTLKCONOtlS  PLiUnrB, 
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cultivation^  for  their  beiiutj*  or  fi'agnuice  j  such  as  the  WaH-flower, 
SUiL'k,  &t'. 

754,  Ofd,  CapparidacciB  {Caper  Family).  Herbs,  or  in  the  tropics 
often  ghrubij  or  trees;  difTering  from  Cnicifene  in  the  one-celled  pod 
(wliich  k  often  latalkeil)  Iw^iiig  ck'stltute  of  any  fake  psirtition ;  in  the 
kidney-shaped  eeijds;  and  in  the  etiuin'ntij  wliii-iij  wLi'n  i^ix,  are 
scarcely  tetmdyninnou.-*,  and  are  often  more  numerous.  — ^z*  Cle- 
oiiie,  Poliinisia,  GynandTOpnis  j  chiefly  tropical  or  subtropiwd. 
Slimy  have  the  pungency  of  Crucifcrffi,  but  arc  more  acrid.  Capers 
iU*e  the  piekled  flower-biida  of  Cappiiria  sjunosa  of  the  Levant,  &c. 
'riie  root*  and  herbage  or  bark  are  bitter,  nauseous,  and  sometimcit 
poiaouou^j. 

m  m 


755.  Onl,  BESfdafEU!  (MtftmnfUe  Famthj).  Herbs,  with  n  watery 
juice,  and  altt^niate  leaves  without  stijiules,  ex<^pt  a  jiair  of  gknda 
be  so  consiidered ;  the  flowers  in  terminal  racemes,  snvrtH,  and  often 
fra^^rant. —  Calyx  jjersiment,  of  four  to  seven  sepal*,  somewhat 
united  at  tJie  base.  Coi'olla  of  two  to  eeven  usually  une(]iial  luid 
liicerated  petals,  with  broad  or  thickened  claws  (Fi;».  377).  A 
flei^hy  di?k  is  commonly  present,  eiihirped  ijo^^teriorly  between  the 
petals  and  the  stamens,  and  bearing  Uie  hitter,  whieh  vary  from 
three  to  forty  in  numlwr,  and  are  not  covered  by  ihe  petala  and 
sepals  in  the  btiil.  Fruit  a  one-celled  pod,  wilh  three  to  six  parietAl 
placentjB,  three  to  Hx-Iobed  at  the  apex,  where  it  opens  along  the 

riQ.  ?M.  Flcnrer  f>(  Oirt»DilrQ[Ml«  TOT.  flowar  el  PalanMa.  gnnaltot  lOB.  FniitUwl 
trnry  at  tli«  ftraich, «  parclfm.  cut  Awaj  hf  »  Tcrtlul  uid  tiort<iDnCiil  Kctlon,  to  iliov  tlie  fincta 
evJJ  *oil  two  puktil  placBUCje.  TOO-  Oioi  ■action  of  Out  ovary.  710-  BectiiDa  of  tlis  Mtd  ui4 
ndbrjD. 
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inner  satnres,  usuallj  long  before  the  seeds  are  ripe.  Seeds  several 
or  many,  curved  or  kidney-shaped,  with  no  albumen ;  the  embryo 
iiunuA'cd.  —  £x.  The  common  representatives  of  this  order  are  the 
Ulgnonette  (Reseda  odorata),  prized  for  its  fragrant  flowers,  and 
the  Weld  (R.  Luteola),  which  yields  a  poor  dye. 

756.  Ord.  FlaeoartiaeeSi  a  group  of  tropical  shrubs  and  trees, 
placed  in  this  vicinity,  is  best  known  by  Bixa  Orellana,  which  yields 
Amatto,  the  orange-red  dried  pulp  of  the  pod,  surrounding  the 
seeds. 

757.  Ord.  Tiolaees  (  Viokt  Family).  Herbs  (in  tropical  countries 
sometimes  shrubby  plants),  with  mostly  alternate  simple  leaves,  on 
petioles,  fumishtill  with  stipules;  and  irregular  flowers  (Fig.  396, 
897).  Gilyx  of  five  persistent  sepals,  often  auricled  at  the  base. 
Corolla  of  five  unequal  petals,  one  of  them  larger  than  the  others 
and  commonly  bearing  a  spur  or  a  sac  at  the  base :  asstivation  imbri- 


cative.  Stamens  five,  with  short  and  broad  filaments,  which  are 
nsnally  elongated  beyond  the  (adnate  introrse)  anthers ;  two  of 
them  commonly  bearing  a  gland  or  a  slender  appendage  which  is 
ooDcealed  in  the  spur  of  the  corolla:  the  anthers  approaching  each 
other,  or  united  in  a  ring  or  tube.     Style  usually  turned  to  one  side 

TIG.  Til.  Vk>lm  iglttit*.  712.  On*  of  tbe  atunana  wttbont  »pp«idi«s,  wm  tnm  irithhi ; 
•ad  on*  furnished  with  •  ipur-Uk*  appaodage  on  tha  l>ack.  TIST.  A  eapxulo  wbirb  hna  opanad 
and  tapantad  into  Uuaa  wlvta ;  Um  oat>x  aOU  pcniataot.  713'.  A  varticai  Matian  t€  tb* 
Mad  and  ambryo. 


£xoa£Hot;a  or  dicot¥L£i»onoi7s  plants. 
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&nd  thickened  at  the  apex.  I'ruit  a  one-celled  capsule,  opening  by 
three  vulves,  e«di  beiiritig  a  parietal  pliieeiila.  on  ius  middle.  Seeds 
sevenJ  or  rumet'ou:*,  iinntropous,  wiUi  a  erustiiueous  iiUeguraenl,  and 
a  Btridght  einbivo,  iiciu'ly  tlio  leugtli  of  the  Beshy  albumen  (Fig,  CO^, 
COS).  ■ —  Ex,^  The  Violet  is  the  principal  genus  of  this  order ;  Eome 
Hpeciefi,  like  the  Pansy,  are  cultivated  for  the  benuty  of  their  flow- 
ers; otlier;*,  for  (heir  delieate  fragrance.  The  roots  of  all  aj-e  arrid, 
and  emetic  Those  of  Bome  South  American  6i)eeie9  of  lonidiura^ 
funii.^h  11  part  of  tlie  Ipecacuanha  of  Lonimeree, 

7^8,  On).  Cistiieca;  {liock-Etae  ^amil^).  Low  shrubby  plants  or 
herbs,  with  6int|)l(i  and  entire  leaves  (at  least  the  lower  opjios-ite). 
Calyx  of  five  jxTsistent  sepals  ?  the  threft  iimer  with  a  eonvolute 
8.'stivtttion  ;  the  two  outt^r  small  or  sometimes  wanting.  Corolla  of 
£ve,  or  rarely  three,  regular  petals,  eonvolute  in  testiTation  in  the 
direction  contniry  lo  that  of  the  sepids,  oftfn  cnimplcci.  usually 
ephftmerul,  sometimes  wsniting,  at  lea^t  a  portion  of  llie  flowers. 
Stdimctis  few  or  numerous,  distinct,  with  short  innate  anthers    Fruit 


ft  one^selled  capsule  with  parietal  placentie,  or  imperfectly  three  to 
five-<elled  by  dissepiments  arising  from  the  middle  of  (he  valve« 
(dehiscence  therefore  loeuUeidal),  and  Iwaring  t)ie  placentte  at  or  near 
the  axis.     Seeds  few  or  numerous,  moiitly  orthotropious,  with  mealy 


FIO.  713.    ThB  B«k-Ron,  ll«1buitticaiiun  CuiadeitiM-    Tli.  Flowtr  trom  vhlcb  Ott  p«tala 

■bowing  ICjt  b)'t>o|[]riHm*  iDlertinn      710    ('roM-i«cllnti  of  ■  capeulo,  Iceuhcldiilljf  diihS^ctnl; ; 
*e«d«  tbenron  borns  en  the  di(l|4]1*  of  eaclt  tuIts.    TI7.  ka  orals.    7111    FUa  vf  tlM 
Tld.  GacUaa  of  ■  iced,  iliuwlog  Uw  curT«il  tmht^o. 
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9\y  coiled  or  bent.  —  J?r.  Cit^tliss 


albumen.  Embrj'o  curved,  or  Tariouis 
Ilelianthemuin  :  n  smuU  fumilj  ;  the  flowers  ofiteri  hliuwj.  No  im- 
portant jiroporiios.  Several  exude  a,  bulsitmic  re^m,  such  as  Lttda- 
num  from  a  Cii^tua  of  the  LcvanL 

759-  Ord.  DrOMraCEIB  {Sundew  Familif).  Small  befljs  p"Owing  in 
BWatnps,  urJiiiilfy  covtMTd  with  gland-bearing  hidi's ;  with  the  leaves 
rulk'd  up  from  the  apex  to  the  base  in  vernation  (ctrcinnate)  :  stip- 
ules none,  except  a  fringe  of  hairs  or  hristies  at  the  bjL-ne  of  the 
petioles.  Caljx  of  five  equal  sepaL,  persistent.  Qirolla  of  five 
regitliir  petuLe:,  withering  and  persistent,  convolute  in  aislivalion. 
SEumens  as  mnny  as  the  petsds  and  alternate  "tt'ilb  them,  or  some- 
times two  or  thn-e  times  as  muny,  di.-itinet,  withering ;  anthers  ex- 
ti"or.*e.  Styles  tliree  to  five,  distinct  or  nearly  eo,  and  e.ach  two- 
parted  (.«o  as  to  be  taken  for  ten  styles.  Fig.  510),  and  lhe?e  divis- 
ions sometimt';^  twololted  or  many-fleft.  at  the  apex.  Fruit  u  one- 
celled  capsule,  opening  loculieidally  by  three  lo  fwf"  valvea,  with 
three  lo  five  pariutal  placentae ;  in  Dionaca  merabranueeous,  buf-st- 
ing  irregularly,  and  witti  a  tlntk  plncenia  at  the  Ihijo.  Sued*  usu- 
ally numerous.  Embryo  small,  at  the  baic  of  cartilaginous  or  fleshy 
albumen.  —  Ei:,  Drosera,  t!ie  Sundew  ;  and  Dionn?a  (Venus'is  Fly- 
trap, Fig.  297,  298),  eo  rt'raarkable  for  its  sensitive  leaveis,  which 
suddenly  close  when  touched.  The  etyles  of  the  latter  are  all  united 
into  one. 

7 GO.  Ont.  ParnuWiincex  U  for  the  present  made  for  the  genus  Par- 
nassin,  whidi  was  formerly  appende<l  to  Drwerueeaj  (for  no  good 
ren-ion),  and  luw  since  been  placed  by  some  next  lo  IIypericaee;e,  by 
otheri*  referred  to  Hiixifragaceie.  It  ia  remai-kable  for  having  the 
four  or  five  stigmas  situated  directly  over  the  pariet^d  placent*  (p. 
294,  note),  and  for  tlie  curious  appendages  resembling  sterile  sta- 
mens before  eiieh  petid  (Fig.  380,  381). 

701.  flril.  HjpcrtfafeiE  (Si,  Jo/insttrort  Fnmilif).  Shrubs,  or  herbs, 
with  a  retiinouii  or  limpid  juice,  and  opposite  entire  leavea,  des;titute 
o^  Btipules,  and  punctate  with  peUueld  or  blackish  dotJ»,  Flowers 
regular,  G'llyx  of  four  or  five  persistent  sepnb,  the  two  cxtt:rior 
often  smaller.  Petals  four  or  five,  convolute  in  a'sttvation,  often 
beiiet  with  black  dots.  Stamens  coinmonly  ]iolyadetpbous  imd  tiumer- 
oui*.  Ovfiry  oJUM'elled  wIili  parietal  plarentw,  or  4  - 3-eeIled  (Fig. 
375,  497,  498,  508,  509).  Capsule  with  septicidul  dehisrenee  (Fig. 
582),  many-seeded.  —  Mr,  Hypericum  (SU  Jolmswort)  ia  tlie  type 
of  tbid  small  family.     Embryo  Btraight ;    albumen   little  or  none. 


762.  Or].  ElaliJlflCcre  (  Waterwort  Fa  mi  1 1/).  SmuU  annual  weeda 
with  meinhitinm-Luus  stipules  between  the  ojtpositc  Ipavta,  and  mi- 
mite  nxillaiy  flowers.  Sepals  and  petals  three  to  fire.  Stamens  as 
many  or  twie<?  m  mtxny  as  Ihc  pftaL^j  distinct.  Cijpsule  2  -  5-ceIledt 
srptiddiil  or  .-eptirriigul;  tlie  nnmeixiug  sec-da  attached  to  a  persiat- 
ent  centrul  axb.  Albumen  none-  —  Mt.  Elaiinc  iis  tliei  type  of  this 
order,  eoiitaintn^j  a  few  in-ignifiriint  wi-odi. 

7(io.  Ord,  CnryopIiyUftta;!?  {Pi id'  Fami'ltf).  Herb?,  ■W'ilh  opposite 
entire  leaves  j  (lie  slems  tuniiii  nt  tlie  nodes.  Flowers  regular. 
Cjiljrx  of  four  or  five  sepal-i.  Corolla  of  four  or  flre  petal*,  or 
sontetimes  wtmting.  Stamens  tvj  many,  or  commonly  tw'uie  &a  many, 
as  the  petals  i^omelimes  reduced  to  two  or  tliree.  Styles  two  to 
Rvij,  stigmato^e  down  the  inside.  Ovary  mostly  one-celled,  with  a 
cetitnil  or  ba-iilar  plai^enta,  forming  a  ])od  in  fruit.  Embryo  jioriph- 
f'rii',  curved  or  cui!t'd  around  thu  outside  of  mealy  albumen  (Fig. 
620,  Gi!I,  726).  —  Therp  pro  five  priueipal  suborder^  vl?. :  — 

764.  Sllbord.  Stlmeie  {Pink  Family  proper)  ;  in  which  the  sepals 
are  tiniti'd  into  u  tube,  and  the  petaU  (mostly  eonvolute  in  ti'stiva- 
tion)  and  i^tamena  (iru  insertt'd  on  the  stjjte  of  the  ovary,  the  former 
with  long  dawij  (Fig.  432,  440),  and  there  are  no  etipules.  —  Mx, 
Silene,  Dianthus  (Pink,  Carnation). 

763.  Snbonli  AhlnciB  ( Ckickweed  FamUy) ;  in  which  there  are  no 

FTO-  T30'.    UrpcT^cam  pcrfontnia  (Si  Jutujnnirt).     TU.    Ita  bliMrpallu]'  pJaUL    TS& 
Uw  wpstllt.     72S.  TertliU)  fMlton  of »  Mwd  ktut  [U  tlnfaRO. 
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Stipules,  the  ovarjr  is  seesile,  the  sepals  and  petals  (imbricated  in 
sestivation)  are  nearly  or  quite  distinct ;  the  petals  destitute  of  claws ; 
and  the  stamens  are  inserted  into  the  margin  of  a  small  hypogynous 
disk,  which,  however,  occasionally  coheres  with  the  base  of  the  calyx, 
and  becomes  perigynous.  —  Ex.  Stellaria,  Arenaria,  &c.  (Chick* 

weeds).  Some  are 
ornamental ;  others, 
such  as  the  common 
Chickweed,  are  in- 
significant weeds. 

766.  Sobord.   lUe- 
eebns      {Knotwort 

Family) ;  differing 
from  the  last  main- 
ly in  having  sca- 
rious  stipules  ;  the 
sepals  often  united 
below ;  the  petals 
often  wanting  or  ru- 
dimentary ;  the  sta- 
mens manifestly  pe- 
rigynous ;  and  the 
fruit  more  commonly 
A  one-seeded  utricle  —  Ex.  Paronychia  and  Anychia.  S])ergula  has 
ctmspicuous  petals,  and  many-seeded  capsules ;  and  so  differs  from 
Alsinete  only  in  its  stipules.    Insignificant  weeds. 

767.  ^abord.  SelenntlKC  (Knawel  Family)  is  like  the  last,  only 
there  are  no  stipules.  —  Ex.  Scleranthus. 

768.  Sobord.  HollngilUS  ( Carpet-weed  Family)  is  apetalous  with- 
out stipules,  and  has  (he  stamens  alternate  with  the  scpab  when  of 
the  same  number ;  thus  effecting  a  transition  to 

769.  Ord.  Portolaeaces  {PuriJam  FamUy).  Succulent  or  fleshy 
herbs,  with  entire  exstipalate  leaves  and  usually  ephemeral  flowers. 
CSalyx  mostly  of  two  or  three  sepals,  sometimes  cohering  with  the 
base  of  the  ovary.  Petals  five,  or  rarely  more  numerous,  sometimes 
none.  Stamens  variable  in  number,  but  when  equal  to  the  petals 
situated  opposite  them.     Styles  two  to  eight,  united  below.     Capsule 


no.  7M.  M odiriogU  ktsriflora.  7S6  A  magnlflad  flowar.  72S.  lUfiilfled  nctlaa  of  a 
■M4,aha>«tec  tiM  «abiyo  eoUad  into  axing  aHMiDd  Ui*«lbwnM.  727.  YwtiMl  MMtoM <f  a 
yMl«<8p«ialHte. 
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with  Ifew  or  numerous  seeds,  attuched  to  n  p^^ntral  basilar  pkcRnta, 
often  by  slender  funiculi.  Seed  and  embryo  us  in  Crtryopliy]]nfPiT«. 
—  Ex.  Portulaca  (Purslane,  Fig,  389,  588)  Ckylonla.  ChJefly 
Datires  of  dry  pliu^es  in  the  n-nrmer  pnrU  of  the  world ;  except 
Clitytnnia.  Tnaipid  or  pliplitly  hitler:  sevfral  are  iwt-bt'rbs,  aa  the 
Purslane.     Some  are  ornumentid.     The  farinaoeous  root  of  Levrisia 


^^  @0 


rediviva,  a  native  of  the  dry  interior  plains  of  Oregon,  is  an  impor- 
taat  article  of  food  with  the  natives 

770.  Ord.  lesembryantlieiQaiieK  {Fig-Marigold  Family)  consists  of 
succulent  plant*,  with  showy  flowers  opening  only  under  bright  sun- 
shine, eontairving  an  )n«3efinite  number  of  petals  and  stametis,  and  a 
many-celled  and  many-deeded  eapsitle  i  olherwiae  niui'h  as  in  Carj'o- 
phyllacete.  —  Ex.  ftleseinbrj'niithemum  (Fig-Marigold,  Ici'-phint)  ; 
chiefly  natives  of  the  Cape  of  Good  Hope,  flourishing  in  the  most 
arid  situations. 

771.  Ord.  MakflUa  {AfaUoio  Famtft/),  Herbs,  shrubs,  or  rarely 
trees.  Leavt!3  ^Itemate,  palmatcly  veined,  with  sliptiles.  Flowers 
regular,  often  with  a))  ijivolucel,  forming  a  double  cjUyx,  Calyx 
mostly  of  Ave  sepals,  more  or  less  united  at  the  base,  valvate  in 

tlQ.  72S  7l0wir  of  tfar  Punlun ;  tbs  AkItx  cut  wmif  kt  tba  tKiiot  •mhen  \t  adbetei  to  tht 
Qtmrjr,  %ai  Wd  open.  720.  A  Ctpmlv  (pjjds)  of  the  axaw^  trsDsVfrseljr  dphlapBiit  780.  Clmj- 
tocilk  TLif^ukA  {^prinR-Bt&nty).  73t  IMigram  of  tbo  flower  T^  Ynung  A-ult  and  tli«  pvr- 
dttant  two-le«T«d  nlfc  T^  Bection  of  tbv  dutilaclDC  captnlB.  731.  A  IMl.  78S,  Th* 
iBiD*,  fsf tlHlly  dlf1(l«d.    T93.  T^  gmbr^ro,  detAclitd.  * 
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aestivation.  Petals  as  many  as  the  sepals,  convolute  in  iBstivation, 
hypog)'nous.  Stamens  indefinite,  monadclphous,  united  with  the 
claws  of  the  petals :  anthers  reniform,  confluently  one-celled.  Pollen 
hispid  (Fig.  483).  Ovary  several-celled,  with  the  plact-ntse  in  the 
axis;  or  ovaries  several.  Fniit  capsular,  or  the  carpels  separate 
or  separable.  Seeds  with  a  little  mucilaginous  or  fleshy  albumen. 
Embryo  large,  with   foliaceous  cotyledons,  variously  incurved   or 


folded.  —  Ex.  Malva  (Mallow),  Althaea  (Hollyhock),  Gossj'pium 
(Cotton),  &c. :  a  rather  large  and  important  family,  the  herbage, 
Ac.  commonly  abounding  in  mucilage,  and  entirely  destitute  of  un- 
wholesome qualities.  The  unripe  fruit  of  Abclmoschus  or  Hibiscus 
esculentus  (Okra)  is  used  in  soups.  Althaia  officinalis  is  the  Marsh 
Mallow  of  Europe,  the  Guimauve  of  the  French.  The  tenacious 
inner  bark  of  many  species  is  employed  for  cordage.  Cotton  is  the 
hairy  covering  of  the  seeds  of  Gossypium :  the  long  and  slender 
tubes,  or  attenuated  cells,  collapse  and  twist  as  the  seed  ripens, 
which  renders  the  substance  capable  of  being  spun.  Cotton-seed 
yields  a  good  fixed  oil.  Some  species  are  cultivated  for  ornament. 
772.  Ord.  ByttneriaeeS  is  distinguished  from  the  foregoing  by  its 
usually  definit«  stamens,  and  the  two-celled  anthers  (the  cells  par- 
allel),  with  smooth  pollen.  —  A  Melochia  and  a  Hermannia  are 
found  in  Texas.  The  rest  of  the  order  is  tropical  or  subtropical. 
Chocolate  is  made  of  the  roasted  and  comminuted  seeds  of  Theo- 
broma  Cacao  (a  South  American  tree),  mixed  with  sugar,  amotto, 
vanilla,  and  other  ingredients.  The  roasted  integuments  of  the  seeds, 
also,  are  used  as  a  substitute  for  coffee. 


Vra.  TS7.  TfaaMmnh  Mallow  (Althnaofflchttlls).  T8S.  One  of  tb*  Udnqr-ahaped  OD»«el)*d 
•atlMn,  magnlOod.  789.  Th*  pisUl*,  magoiSed.  740.  Capsule  of  nibhwui  Moeohmitoa,  with 
thtyaziittMitealjrxuKlliiMtneaL    711.  Th*  hum,  ktcalkkbOty  daUiewit. 


773.  Utit  SlfrrnlittrPffii  very  closely  Billed  to  the  last  two,  and  con- 

Bistiiig  of  tropical  trrt-s,  possesaes  tlie  paime  mucilagliious  propcrtifs 
(us  well  as  oity  pced<),  wilh  whirli  bitter  and  iL-iniigciit  quiilitias  arc 
often  conibin<MU  Ttie  st^cth  of  Bombftx,  tlie  Silk-eotton  troe,  ai-o 
envclojitd  in  a  kind  of  co^lon,  whirh  lji*!(i!igs  to  tliii  etidoearp  and 
not  to  the  scwl ;  iiiid  the  liairs,  being  perfectly  snuxwh  and  evrn,  can- 
not be  spun.  Canoes  ara  mfule  from  tbe  trunk  of  the  huge  liomhax 
Ceiba,  in  the  Wi-st  ImJies,  To  thi*  ordi^r  bi^Jiitiga  the  fnriious 
Eaobjib,  OP  Blonkcy-bpead,  of  Senegal  (Adao-^oniH  digi(ata),  ?orac 
li-uukfl  of  whifli  are  from  sixty  to  eighty  fett  in  circumference  I 
The  fniit  rpjicmUps  a  gourd,  and  serves  for  vesHcb ;  U  conliiins  a 
subacid  and  rt'trigtirant,  Bnincwbnt  ustnngent  pul[» ;  the  inucilugi- 
noOa  young  leaves  are  also  used  for  food  in  time  of  Bcarcity ;  tbe 
dried  Ikuvcs  {Lah)  are  ordinnrily  mixed  willi  ftwd,  and  the  bark 
furnijshea  a  coar.-e  thread,  which  is  made  into  furflaf^e  or  woven  into 
cloth.  Clieifostemon  platanoides  is  the  remarkable  Hand-fiower 
tree  of  Mexico.  A  plant  of  the  family  (Fi'L'montiii,  Turr.)  nt^arly 
allied  to  Chcirostcmon  hiis  been  found  in  CaJilorti'ui,  by  Fremont. 

774,  fflnl,  TifiaeeiE  {Linden  ^amil^).     Trt'ca  or  shrubby  'plant*, 
with  altemiite  leaveg,  furnished  with  deciduous  Btijtuled,  and  small 


tion.  Stiuncm  indcfiniln,  often  in  three  to  five  dusters,  dUdnct  or 
eoniowlirtt  unitct],  one  of  L'ach  paricel  oflen  tninsformcd  into  a  pcta- 
loid  sailo  (Fig.  3S3,  743) :  ftnthera  tivo-rellciL  Sl^U-?!  unitt-il  into 
one.  Fruit  two  to  five-celled,  or,  by  obliteration,  oni'-cellfd  vlicn 
riiic.  Tn  other  ro.'iipoets  ncnrly  n^  in  Jltibact'.f.  —  T'dh,  ihc  Linrlen, 
or  Limi'-Ticc,  irprrspntd  the  onlcr  in  northern  tempcnilp  regions  ; 
\}kv  other  gfjifrn  are  Iropiail-  All  are  mticiliiginou?,  willi  a  lough 
filirtui'*  inner  bark.  From  this  bast  or  hnsg  of  (lie  Llriflt^n,  the  Rus- 
sian miUs  &^C-  are  mafic,  whence  the  name  of  BiL-isw«x«L  Giinny- 
btig*  jitid  lishing-nets  arc:  made  in  ImUa  from  the  bark  of  Cdrclioms 
capsuhirii  ;  the  libre  of  which,  called  Jute,  U  spun  ami  woven-  The 
light  wootl  of  the  Linden  is  excellent  for  wainseotiiig  and  carv- 
ing:  it!i  I'htnTfHil  is  used  for  the  manufaeture  of  gtinjwjwder.  It^ia 
said  timt  a  lit  lit-  ^ugrir  may  be  obtained  Axmu  the  sap :  and  the  honey 
made  from  the  cxlotx>u.«  flowers  i^  thought  to  be  the  finest  in  the 
world.  Tlui  aciil  berries  of  Grewia  sapida  are  employed  In  thft 
Kast  in  the  munufacture  of  slierbet. 

775.  Onli  Dipltrocarpfic,  allied  in  some  respeetj*  to  TiliacerE,  con- 
sists ofa  few  tro[HriiI  Inilian  trees,  with  a  rcsinona  or  bal-ftmic  juice. 
Dryobnhmops  aromatinmi  hirge  tree  of*  Sutniiiru  and  Borneo,  yields 
in  great  abundance  camphor  oil  and  solid  camphor :  both  are  found 
de|iosite4  in  cavities  nf  the  trunk.  It  is  more  s^ohd  than  common 
camphor,  and  is  not  Tolatlle  at  ordinary  tcmperiitures.  It  betira  a 
high  price,  and  is  seldom  found  in  Europe  or  thi^  country,  but  is 
diiefly  carried  to  Cliina  and  Japan.  Shorea  robusta  yields  th« 
Damiiier-plkh.  Valeria  Indicn  exudes  n  kind  of  copal,  ibe  Gttm 
Anitni  of  comraRrce  ;  and  a  somewhat  aromatic  fatty  matteri  called 
Ptney  TitR(np,  h  derived  from  the  needs. 

776.  Ord.  Cutlifcrffi^  or  CJllSiacete,  consists  of  tropical  tree-s  with  a 
yellow  resinous  juice,  oppos^ite  and  coriaceona  entire  leaves,  and 
large  flowers  with  muni'^  staraenst,  little  distinetioii  between  the 
gepois  and  petals,  no  gtyles^  an  indcliiscent  fruit,  and  Sri'^efls  with  a 
peculiar  undivided  fleshy  embryo.  It  has  been  a.'isoclalrd  wlih  Hy- 
perieaeese,  but  1;^  more  relsited  to  the  unsuing  famillei?.  Tlie  resin- 
oua  juice  ia  acrid  and  drastic  ;  that  of  a  CL-yl^ncfje  tree  of  the  orrler 

larkuble  lliat  such  an  order  should  pro- 

1  fruits,  viz.  the  Mangnnicen,  yielded  by 

and  also  the  Mummeo-applc,  ifcc. 

BTa  or  Ttia  Fatnifif),    Trees  or  sWubs, 

nmple  leaves  witlin^^pulta,  and 
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large  and  showy  flower*.  Cnlyx  of  three  to  seven  coriiiceoua  nnd 
concavu  imbricjiied  ssepuls.  Pfcinia  five  or  more,  mibrieatoJ  in  testi- 
vation.  Stnmens  lij'pogynou!=,  inrtcfinite,  rnonudelplious  or  polyadi'l- 
plmufi  at  the  bjvse.  Ciipsule  dehiiscent,  seveml-eelletl^  tij^Liiilly  with  a 
central  column.  Seeds  few  in  each  coll,  large,  oil ojt  Mitiged,  with 
or  without  iilbumeti,  —  The  Gimellia  and  the  cki^ely  related  Tt?a- 
plant  form  the  type  of  this  f jitnily,  to  whieh  belong  onr  Gordpnia 
and  Stuiirtifu  The  leavee  of  Tea  contain  a  peculiar  extractive  mat- 
ter, and  an  ethereal  oil  j  its  moderately  etimulant  properties  are 
said  to  heetime  nnreotie  in  verj'  hot  climate?. 

778.  Ofil,  TcrnslrCEiniacCffi,  chiefly  tropical,  with  which  the  last  has 
been  confounded,  by  its  a-ipect,  its  comnaonly  polygamous  flowers, 
and  more  or  Itws  gamopetalmis  corolla,  &<■.,  niipenrs  on  the  whole 
to  be  more  allied  to  the  Efx'rsaceae  and  SymploeinciP. 

779.  Ortl.  AurauUfiCCEE  ( Orang«  Family).  Trees  or  shrubs,  with 
alternate  leinei  (eompound,  or  with  jointed  [letiole:^),  destitute  of 
8tipnle.s,  doKed  with  pellucid  glands  fiill  of  volalile  oil.  Flowers 
ir^rant.  Calyx  short,  urceolate  or  campannlate.  Petals  three  to 
five.  Stsunens  inserted  in  a  single  row  upon  a  hypogynous  disk 
(B'"ig.  43*1),  often  gomewhat  monadelphous  or  jM^lyadeljihous.  Style 
cylindrical.  Fruit  a  many-celled  berry,  with  a  leathery  rind,  filled 
with  pulp.  Seeds  without  albumen.  —  Ex,  Citrus,  the  Orange  and 
Lemon.     Nearly  all  natives  of  tropical  Asia  %  now  dispe^s^^d  through- 

.  out  the  wanner  regions  of  the  world,  and  cultivated  for  their  beatity 
and  fi-flgfj-Miice,  and  for  iheir  grateful  fruiL  The  ucid  of  the  Lemon, 
Lime,  ic.  is  tlie  citric  and  the  malic.  Tlie  rind  aboundii  in  a  vola- 
tile ojl  ('inch  m  the  Oil  of  Bergamot  from  C,  Limetta),  and  an  aro- 
matic, bitter  principle. 

780.  Onli  McliaecB!.  Trees  or  shrubs,  with  shematP,  Ujnially  com- 
pound leaves,  destitute  of  stipulca.  Calyx  of  tliree  to  five  gepala. 
Petals  three  to  five.  Siamens  twice  as  many  m  the  petals,  mona- 
delphous, inserted  with  the  petals  on  tlie  outside  of  an  hypogynoua 
dif=k  ;  the  anthers  included  in  the  tube  of  filaments^.  Ovary  fieveral- 
celled,  with  one  or  two  ovules  in  each  cell :  styles  and  stigmas  united 
into  one.  Fruit  a  drupe,  berry,  or  capsule  ;  the  cells  one^eeded. 
Seeds  without  albumen,  wingless,  ^ — Bx,  Melia  A^iedajiich  (Pride  of 
India),  natumli^ed,  as  an  ornamental  tree,  in  the  8ouCltem  States. 
An  acrid  and  bilter  principle  pervades  tliis  Irupical  order. 

781.  Ofd.  CEdrtlarcffl  {Mahotfa-ity  Famifr/).  Tre(;.s  (iropical  or 
Australian),  with  Imrd  uiid  durable,  usujilly  fiiigratit  and  beautiful 

34* 
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wtKjJ  ;  difieriiig  boLanically  from  Meliaccas  cliii'fly  Ity  tlieir  rapsular 
fruit,  wiLh  SfVL'iTil  winged  seeds  in  eath  cell.  —  J'lx.  Tlie  ^fahogat^ 
(Swietfiiirt  Slalmgoni)  of  tropic-al  America,  readdng  to  Efi*t  Flor- 
id}!. But!;, lie.  bitter, Bstringentf  tonic, cifton  aroinatie  und  febrifugal. 
782.  Ord,  Linaccffi  {FUtx  Family).  Ilcrbjs,  with  entire  and  sessile 
leaver  either  ultcrtiatc,  opposite,  or  verticillate,  asd  no  titipulea,  ex- 
cept minute  giiind-i.  Flowera  regulai'  and  symmetriciil.  CaJjTt  of 
tbrce  or  five  per^-i.'itent  sepals,  etroiigly  imbricaitfJ.  Petals  &&  m^nf 
Aa  tlie  sepal<;,  convolute  in  estivation.  Stamens  as  many  as  the 
petiils,  und  usually  willi  as  many  inteimediate  tectli  ryprtsenting  an 
aboi^tive  serit's  (Fig.  423),  all  united  at  tke  base  into  a  ring,  Jiypogy- 


\^n 


nous.     Ovary  with  as  many  eCyte^  and  cells  aa  there  are  sepals, 
each  cell  with  two  su-spended  ovules  ;  the  t'ella  in  the  capfiulo  each 

more  or  less  divided  into  two,  by  a  fiilse  p«r- 

tidon  which  grows  from  the  buck  { Fig.  7o0) ; 

the  spurious  cell^ 

one-seeded.    Ktn- 

hryo       straight ; 

cotyledons      flat, 

fleshy    and    oi!j', 

surrounded  by  a 
thin  albumen.  —  JSx.  Liniim,  the  Flax.  Tlie  *oii;;li  \v(k>i1j  fibre  of 
the  bark  {fiax)  is  of  tlic  highest  imi>OTtance :  tiie  seedi*  yield  a 
copious  inut;ilfige,  and  the  fixed  oil  expressed  from  them  ia  applied 
to  various  Ui-ta  in  the  arts.  Tlie  general  plan  of  the  flower  is  the 
game  in  the  fiUfceuding  orders. 


of  tb«  iwne,  In  >  tr^DtTerCa  nwtloil.     '51.    lU  10-«i<11l-1  4v)»iiI«   bruKTiTHily  41viiiieiL     7ISS. 
Similar  wcdoa  of  the  iacaiii[ilBE«ljr  JO-celJeJ  E«iwiila  «f  XJoum  puvoue. 
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783.  Ord,  Geraniaccffi  {CraaethiU  Family).  Herbs  or  shrubby 
planls,  commonly  gtrong-scented ;  ■wilh  palninlul^  veint'd  and  usually 
lobfd  leaves,  mostly  with  stipules ;  the  lower  opposite.  Flower* 
regular. — ^  Calyx  of  five  persistent  sepiils,  imbricAtiid  in  sestivadon. 
Petnls  five,  wiili  claws,  luois!])'  eonTolute  in  EP.>itivation.  Stami/iis  10, 
the  Ave  exterior  hy]»ogynous,  otitiisionally  sterile  ;  the  filaments  all 
broad  and  oOen  united  at  the  has^ ;  five  glands  within  and  alternate 
with  the  pt-liils.  Ovary  of  five  two-ov»led  earpek,  attacht-d  lo  the 
base  of  an  elongated  axis  {^tfnohase.  Fig.  430,  431)  to  wliic-h  the 
Btyles  cohere  :  in  frtiit  the  distinct  one-seeded  cftrpela  separate  ftxim 
the  axis,  by  the  twisting  or  curling  hack  of  the  j>etsi£tcnt  indurated 


?^ 


.\\ 


Styles  from  the  base  upwards.  Seeds  with  no  ftlbumen  :  eotyledong 
convolute  and  plaited  together,  bent  on  the  short  radicle.  For  the 
plan  of  the  blossom  *ee  p.  264,  and  Fig.  42 L  Our  cultivated 
Geraniums  «*  eallc-d,  from  llic  Ciijie  of  Good  Hope,  are  spedes  of 
Pehirgoniiim.  The  raotd  are  tiniply  and  strongly  astringent.  The 
foliage  abounds  with  retdnocia  mutter  and  an  ethereal  oil,  UH  which 
the  aroma  dc)^H:-ridi>. 

784.  Ord.  BaEs»minR€effi  (BctJsam  Fnmity).  Annual  herbs  ^T'th 
Bucculeiit  slerus  filled  with  a  water}' juice,  lyearefl  simpji^,  without 
etipules.  Flowers  irregvilar,  and  one  of  tlie  colored  yepals  spurred 
or  saccate.      Stamens   five,  coliering  by   mi   interna!   appendage. 

Fro.  T&8  TIaiUnJ  leKf  of  0«rHtlum  In4Cu1n[iliD  (CnueRhill).  TM.  A  flowmlng  bimMh. 
T&IJ.  A  flower  with  the«al,vx  ntid  etimlia  mntiVeJ  rhawlnf  itie  ttsuiKiis,  &c  7.¥J.  Tine  pIftU 
In  fruU;  the  iQi)urat«d  >t|lt«  wpnwtlng  \v\ov  froDi  Ibc  prolotignt  ludK,  and  currigg  b«sfc 
»lMUi?K]ly,  cttiTyiBj  wjtll  fliem  th*  cnrintlmntnu  rfirpcU,  'L7.  A  nu^ntflcd  wad.  fSS.  A. 
Cnis*-MCtioa  at  ttio  «uiie,  jli««rlog  Itu  md«d  aoil  eODTDlute  eot^rlfdoiu. 
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Compound  ovarj  five-celled;  stigmas  sessile.  Capsule  bursting 
elastically  hj  five  valves.  Seeds  several,  without  albumen,  and  with 
a  thick  straight  embiyo.  —  Ex.  Impatiens,  the  Balsam,  or  Touch- 
me-not.  Bemarkable  for  Uie  elastic  force  with  which  the  capsule 
'bursts  in  pieces,  and  expels  the  seeds.  Somewhat  difierentlj  irr^- 
ttlar  blossoms  are  presented  bj  the 

785.  Ord.  TropBOlaceS  (.£u&'an-OeM  or  Nasturtium  Family). 
Straggling  or  twining  herbs,  ^ith  a  pungent  watery  juice,  and  peltate 
or  palmate  leaves.  Flowers  irr^ular.  Calyx  of  five  colored  and 
united  sepals,  the  lower  one  spurred.  Petals  five ;  the  two  upper 
•risins  from  the  throat  of  the  calyx,  remote  from  the  three  lower, 
'Vbich  are  stalked.  Stamens  eight,  unequal,  distinct.  Ovary  three- 
lobed,  composed  of  three  united  carpels ;  which  separate  from  the 
common  axis '  when  ripe,  are  indehiscent,  and  one-seeded.  Seed 
filling  the  cell,  without  albumen :  cotyledons  very  large  and  thick.  — 
Sx.  Tropseolum,  the  Garden  Nasturtium,  from  South  America, 
where  there  are  a  few  other  species,  one  of  which  bears  edible  tubers. 
They  possess  the  same  acrid  principle  and  antiscorbutic  properties 
AS  the  Cruciferse.  The  unripe  fruit  of  Tropseolum  majus  is  pickled, 
and  used  as  a  substitute  for  capers. 

786.  Ord.  LimoanthaeeB  differs  from  the  last  only  in  its  regular  and 
^mmetrical  blossoms,  and  the  erect  instead  of  suspended  seeds ;  the 
calyx  valvate  in  aestivation.  —  Ex.  Limnanthes  of  California  (some- 
times cultivated  as  an  ornamental  annual),  and  Floerkea  of  the 
Northern  United  States. 

787.  Ord.  Oxalidaees  (  Wood-Sorrd  Family).  Low  herbs,  with  an 
add  juice,  and  alternate  compound  leaves ;  the  leaflets  usually  ob- 
oordate.  Flowers  regular,  of  the  same  general  structure  as  in  Li- 
naces,  &&,  except  the  gynsecium,  which  in  fruit  forms  a  membra- 
naceous five-lobed  and  five-celled,  several-seeded  capsule.  Seeds 
with  a  fleshy  outer  coat,  which  bursts  elastically  when  ripe,  with  a 
large  and  straight  embryo  'in  thin  albumen.  —  Ex.  Oxalis,  the 
Wood-Sorrel.  The  heriMtge  is  sour,  as  the  name  denotes,  and  con- 
tains oxalic  acid.  The  foliage  is  remarkably  sensitive  in  some  spe- 
cies. The  tubers  of  some  South  American  species,  filled  with  starch, 
have  been  substituted  for  potatoes. 

788.  Ord.  Zjgophjllaete  diflers  from  the  last  in  the  opposite, 
mostly  abruptly  pinnate  leaves,  diatinct  st^^mang  (the  filaments  com- 
monly furnished  with  an  internal  aeale.  Fig.  879),  and  the  rtarlflft 
united  into  one. — Ex.  Tribulua  and  KaUstroemia  ^ntrodi 
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ihe  Southern  States)  are  exalbuminous ;  tlie  latter  is  lO-oooooua, 
just  Ba  Linum  is^  \>y  a  falee  partition.  Guaineuni,  Larrcu  {Crecy 
sote-plant  of  New  Mexico  and  Tex  as)  >  and  the  rest  of  the  family, 
have  a  corneous  aJhumen.  Tlie  wood  of  Guiilacum  (Litpium-vitee) 
is  extremely  hard  and  heary,  and  yields  a  gum-resinous,  bitter,  and 
acrid  principle  (Gtttn  Guaiacum),  well  known  in  medicine. 

789.  Ond,  SimaralHteil  (Qtuusia  FamUy),  of  tPopifAl  shrubs  or 
frees*,  resembles  the  la*t  in  generally  having  a  periiliar  scale  to  the 
Alameats.  It  is,  however,  more  nearly  related  to  the  next  order, 
Imt  its  apocarpous  ovaries  are  one-oTuled,  and  the  (mostly  com- 
pound) leaves  are  dotless.  The  wood,  &o.  is  intensely  bitter :  that 
of  Qu  ass's  a  nmara  is  used  as  a  etomaehic  tonic.  The  seed  of  Cedrofl 
(Sitnalia  Cedron)  w  the  famous  antidote  for  the  bites  of  venomous 
snakes  in  Central  America. 

790.  Ord.  RutltCfEe  {Hue  Family).  HerbSj  shrubs,  or  treea  j  the 
leaves  punctate  with  pellucid  dots,  and  without  Btipules.  Calyx  of 
four  or  Ave  sepals.     Petals  four  or  fiv^  or  rarely  none.     Stamens 


as  many  or  twice  (rarely  three  times)  as  many  as  the  petals,  mBext' 

no,  7(9.  K  flowrliig  bruKti  nf  bothovylimi  Americuiimi  ((h«  NdTttwin  frlcklr  Aih). 
TSQ  A  pl«M  of  %  tear,  to  iho*  tbn  peUucid  doCl.  701.  Btainlnatn  flower.  7iQ.  A  pbmiitt* 
(hnrvf ,  th«  Hjwlji  apnwl  open.  TtA.  Two  of  tbt  p1«m« ;  cm  of  Uum  dlridcd  Twrtlcally  to  tbov 
Cfaa  «rB(i*.  731.  A  brmnch  In  tWilt.  7QG.  On«  of  the  d«hljKeiil  podj,  uid  tlw  paed.  760.  V«r- 
ClAtt  HCtt^m  of  tti  i]nHp«  pod  uicj  need  y  (he  laltBT  paafl«£it  fysfxi  p  ijceaeuditlff  ^uLci^lua,  ^bOw*- 
Inf  m  floiadar  ■mbrjrci  La  cDplmia  ilbunun. 
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ed  on  the  outside  of  a  JijpogjTioag  disk.  Ovary  three-  to  five-lobed, 
tlmje-  to  five-celled,  with  ihe  styles  united,  or  distioct  orilv  at  the 
ba-if,  or  llie  ovaries  nearly  separate,  during  ripening  usually  sepa- 
rating into  its  component  carpeU,  which  are  dehiscent  by  one  or 
both  sutures.  SeeitL'i  few  or  single,  mostly  with  albumen ;  and  a 
eiirveil  embryo. — ^Ex.  Kuta  (the  Uue),  Dictaranus  (Fraxinella),  of 
Europe.  Diosma  and  it'*  allie?,  of  the  Cape  of  Good  Ho[>e^  New 
HfiHamlj  &c,,  form  a  group,  or  sulwrder  (Diositi:,?'.)  from  which  the 
ZASTiloxrLE.E  (or  PHcfvly-A^h  Family)  differs  only  in  being  gt^n- 
erally  dioseious ;  but  have  no  claim  to  be  ranked  as  a  distinct  order. 
Strong-fccnted,  bitter-aromatic,  often  very  pungent,  from  an  aiTid 
volntile  oil  (as  Rue  and  Zsmtlioxylum)  ;  also  bitter.  Some  contaiD 
a  bitter  alkaloid,  and  are  febrifugal.  Tlie  most  importaat  is  thfl 
Galipen,  which  furnishes  the  Angostura  hari:. 

791.  Ortl.  AnafUnliareiE  (Casfieu<  Family).  Trees  or  shrubs,  with 
II  rcainous  or  milky,  often  acrid  juioe^  which  turns  blucki-ih  In  dry- 
ing; the  leaves  alternate,  without  stipules,  and  not  dotted  Flowers 
aiiiaU,  often  polygaiiioiia  or  dicEcioii?.  Calyx  of  tliree  to  five  gepala^ 
united  at  the  ba^ie.  Petals,  and  usually  the  stimiens,  as  many  as  the 
aepal-;,  inserted  into  the  base  of  the  calyx  or  into  an  hyjjogynona  di^^k. 
Ovary  one-celled,  but  with  three  styles  or  stigmas,  and  a  single  ovule. 
Fruit  a  berry  or  drupe.  Seed  without  albumen.  Embrjo  curved 
or  l>ent.  —  Ex.  Him^,  Anaeanlium  (the  Ciuhew),  Pjgtacia,  Chiefly 
tropic'd  ;  except  Rhua.  Tlie  nerid  re?finQU9  juiee  is  used  in  var- 
nishe* ;  but  it  often  coiiiaina  a  caustic  poison.  Even  the  exfu^Iations 
from  Rhus  Toxicodendron  (Poison  Oak,  Poison  Ivy),  and  R.  vene- 
nata (Poi^son  Sumach,  Poison  Elder),  as  is  well  known,  scTerely 
affect  many  persons,  producing  a  kind  of  ery!ii|>claa.  Thesr  juice  is 
a  good  indelible  ink  for  marking  linen.  But  the  common  Sunmchs 
(R.  typhina  and  E.  glabra)  are  innocuous  ;  their  bark  or  leaves  are 
used  for  tanning,  and  their  sour  berries  (which  contain  biraalate  of 
lime)  for  acidulated  drinks.  The  qily  seeds  of  Pistacia  vera  (the 
Pistachio-nut)  are  edible ;  and  the  drupe  of  Mangifera  Indica 
(Mango)  is  one  of  the  most  grateful  of  tropical  fruits.  The  kernel 
of  the  Cashew-nut  (Anacardium  occidentale)  is  eatable ;  and  &o  is 
the  enlarged  and  flei*.hy  peduncle  on  which  the  nut  rests :  but  the 
cotita  of  the  latter  are  filled  with  a  cnu^^lie  oil^  whieh  blisters  the 
akin ;  while  from  the  bark  of  Ihe  tree  a  bland  gum  exudes. 

792,  Ortl.  Burscfae*a,  including  a  great  part  of  what  were  formerly 
called  Terehinthaceas,  consists  of  tropical  trees,  with  a  copious  resin- 
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ouft  jtiiee,  (impound  leaves  nsuitlly  marked  with  pellucid  do^  and 
gniall  flowers  ;  with  Talvate  petals,  a  two-  io  five-eellej  ovary-,  and 
dfupaceous  fnjit.  Their  baLmmic  juice,  whicb  flows  wlion  tlie  trunk 
is  wounded,  usually  h&rdead  into  ft  reniin.  The  OUbfmtim^  ufted  as  m 
fragrant  incense,  the  Balm  of  Gihad,  Balsam  of  Mfcca,  Afyrr/t,  and 
the  BdeBium^  are  derived  from  Arabian  speciea  of  the  order ;  the  East 
Indian  Gum  £l*mi,  from  CanBrtum  commune ;  Balsam  of  AcguiM, 
and  simihir  fub-^tjint-es,  fmrn  vjirioua  American  trer;,ii  of  tins  family. 

793.  Ord.  imjridllffl!!  eonjis^ta  of  a  few  W<!St  Indian  plant*,  inter- 
mediate as  It  were  Itetween  BurseraceiB  and  Lcgummoss^  and  dis- 
tinguishc'rl  from  the  former  chiefly  by  their  simplB  and  s^olitary  ovary. 
— Very  probably  this  and  the  two  lust  are  to  lie  rec-ombined- 


'vi 
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794.  Ord,  Titaees  (  Vine  Famili/).     Shrubby  planm,  climbing  by 
tendrils,    wilh    tiimple   or   compound   leaves,   the   upper   alternate. 

FIG.  7^7.  A  hniKh  of  tbe  QrmpB-Viu.  T9S.  A  flower  j  (he  poMtl  ii;t>u*t)liK  ftom  fbm 
b«M,  tiad  lUIlnf  off  t«f|vther  with  not  cip«Dd]iig.  T^.  A  llomr  from  witirfi  ths  petslx  ta.rt 
&llm ;  tlu  lobM  «f  tht  OUk  two  aiUsmmW  vitit  tlw  >linieiM.  770.  Vcrtii-n)  juK-ttoq  iluoug^ 
Um  onxy  ad,  III*  twn  erf  tlH  Itnwer  ;  a,  i:aiyx,  Ui«  Uiub  of  which  li  m  men)  rim  i  tt,  petii. 
luTliiir  Om  »tui«D,  e.  <Ui«;tlr  UfoTt  it ;  kdA  Um  lobet  at  the  dlnlc  it  ■hawn  tntwna  tbla  tnd 
Ui«cmuy.  7T1  AbwI.  773  Sw^tlntl  of  the  (Us-1,  ihowing  eh»  tUcfc  prustirTOui  tf»t«,  tnit 
tbe  KlbDnMs:, at  Uw  Nw  of  vbleh  la  tlM  Bitnat« ambt^o.   713*.  A  fewtwntaJ  plan  of  Uw  flamtf. 
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Flowers  ERiiill,  often  polygamous  or  dioecious.  Ciilyx  ^tfry  small, 
filled  will]  u  disk  ;  iu  Unib  short  or  obsolete.  Petals  4  or  f),  valvale 
in  Besliviiliun,  Boraetimes  cohering  by  dieir  tips,  and  caducous.  Sta- 
meiu  as  many  as  the  peUik  and  oppoii^itc  tliem  !  Ovary  two-celled, 
with  two  ei^ect  ovules  in  each  cell.  Fruit  a  beny.  Seeds  wiih  a 
tony  testa,  and  a  small  embiyo  in  hard  albumen. —  Jix.  Vitis  (the 
Vine),  Ampelopsia  (the  Virginia  Creej>er),  The  fruit  of  tlie  Vine 
is  the  only  important  pruduct  of  the  order*  The  ueid  of  the  gni|>et 
which  also  pervaded  tlitj  young  shoots  and  leaves,  is  chiefly  the  tar- 
taric. Grape-stigar  is  very  distinct  from  cane-sugar,  and  the  oaly 
kind  that  ean  long  exist  m  connection  with  adds. 

7Ua.  Onl.  EhninnaceB  (Budtliom  Famt'ii/),  Shmbs  or  trees,  often 
with  ^plnose  branches  t  the  leaves  mostly  alternate,  simple.  Flower* 
smalL  Calyx  of  four  or  Ave  sepals,  united  at  the  basCj  valvate  in 
Activation.  Pctali  four  or  five,  cuculIiUc  or  i-onvoluie,  inserted  on 
the  lliroiU  of  the  Citlyx,  sometime:)  wanting.  Stamens  as  many  jks 
the  petids,  inserted  with  and  oppotiite  tlu.-ni !  Ovary  sometimes 
colierent  with  tho  tube  of  the  calyx,  mid  more  or  hiss  immersed  in  a 
fleshy  disk,  with  a  single  erect  ovule  in  ww;h  cell  (Fig.  4.35,  436). 
Seeds  not  arilled-  J'Lmbryo  straight,  large,  in  sparing  albumen.  — 
.Ex,  Rhamnus  (Buclcthorn)  h  the  type  of  the  order.  The  berries 
of  most  siK'ciea  are  eoniewhat  nauseous  ;  but  those  of  Zizyphus  are 
edible.  Jujube  paste  is  prepared  from  those  of  Z.  Jujuha  and  Z. 
Tul^ris  of  Asia,  Syrup  of  Backthom  and  the  pigment  called  Sap- 
green  are  prepared  from  the  fruit  of  Rhamnus  catharticus.  The 
herbflge  and  bark  in  this  order  are  more  or  less  a.stringent  and 
bitter.  An  infiision  of  the  leaves  of  Ceaaothus  Americanus  (thence 
called  New  Jersey  Te^)  has  been  used  as  a  Bubstitute  for  tea,  and  a 
very  poor  one  it  is. 

796.  Ord.  CelaslraeEffi  (Spindle-tree  Famitt/).  Shrubs  or  trees, 
with  alternate  or  opposite  aimpte  leaves,  Ciilyx  of  four  or  five 
sepabi,  imbricated  in  se^^ttivation.  FetaU  $&  many  m  the  f^epals,  in- 
serted under  tlie  flat  expanded  diak  which  closely  surrounds  Uie 
ovary,  imbricated  in  eestivation.  Stamens  as  many  as  the  petalfi, 
and  altenmte  with  them,  inserted  on  the  margin  or  upper  sisriace 
of  the  dii*k.  Ovary  free  from  the  calyx.  ,  Fruit  a  capsule  or  berry, 
with  one  or  few  seeds  in  each  cell.  Seeds  Usually  anlltd,  albumi- 
B0U~,  ivilh  ft  brge  and  straight  embryo.  —  Ejt.  Celastrus,  Euonymus 
(lluming  Bush,  Spiiidle-tree,  Strawberry-tree)  ;  all  somewhat  bilier 
and  acrid ;  but  of  little  economical  importance.     The  TL-d  or  mm- 
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MB  G^fMyled  and  bright  iciurlet  ariLs  of  sereral  species  pre^nt  u 

striking  iipiieanmce  wlien  the  fruit  is  ripe. 

797,  Ofd.  MalpijlliacciB  is  a.  targe  tropical  family  (with  one  or  two 
represenUitive!}  in  Tetus),  of  trees,  shrubs,  and  twining  plants,  witii 
opposite  entire  leaves,  unguiculate  petals,  and  eolltary  seeds  with  a 
curved  erabrjo ;  differing  {rota  tho  next  in  the  want  of  a  disk,  the 
more  Bymmetrical  flowers,  &c 

798.  flrd,  Sapindaeeir  (Soapberry  JF'amiij/).  Tree<»,  shruba,  or  dimb- 
er*  witli  letidrilii,  rwrely  herbs,  with  simple  or  compound  leave?,  and 
mostly  unsyrometrical  or  irregular  flowers ;  the  eepala  and  pltals 
imbricated  in  icstivation-  Stamenfl  5  to  10,  inserted  on  a  fleshy 
perigynous  or  hypogynous  disk*  Ovary  2  -3-celled,  2-3-Iobed,  with 
one  or  two  (in  Staphylea  several)  ovules  in  each  cell ;  tlte  embryo 
(except  in  Staphylea)  curved  or  convolute  and  M-ithout  albumen. — 
Includes  a  variety  of  formd,  the  greater  part  of  which  may  be  ranged 
iwder  the  following  suborders,  wblt^h  have  been  taken  for  orders. 


799.  Sabord.  StRphykaeeS  (Jlladdernvt  Famty)  hm  opposite  com- 
pound leaves  with  s^tipuleii  and  slipels,  regular  and  perfect  pcntan- 

FW.  778.  FloiwriosbnujclUrf  JSsoiiliu  P*»l»{B*ilBiick«j-e3,  774-  Aflmrw-  776  Plpwfi> 
with  Om  ekJyx  unt  t#a  at  th«  petali  mnoTnl.  77S.  A  grouDil-filiui  of  tbe  flowert  lbb«ll>( 
thut  lb  pari*  ue  uDifm[ii«lric«l  TTT<  VcrUfAl  Krthm  of  ko  ovatji,  flujvlng^  two  of  UM<elii 
vlth  ft  pair  of  vrutes  In  naeb,  one  iifeondlDg.  ooa  diwcendlng.  i'3.  Croat  K«>tl(iii  Of  ca  tff*rf, 
TT9.  ema^HCtkiD  at  tha  iDUDstim  bvlt )  oolj  oat  fvrtlla  leed ;  tb*  Q<i»n  •IwrtlT*,  780. 
Tb»  lUbiMaBt  fnilt- 

S9 
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rlroii?  flowers,  t1ir«?e  partly  united  pisiib  witJi  several  ovule}  in  each, 
and  Uir^t^  bony  s^eiLi,  with  A  straight  embryo  in  scanty  albujuen.  — 
-Er.  StafiHylen. 

800.  Sobord.  SopindCE  (Soaphernf  Familtf  proper)  has  alternate,  or 
in  the  Horiccliestimt  tribe  opposite  leaver,  without  sitipuk*,  more  or 
le*s  unsjinineirit'iil  or  irrogular  and  polygamous  ISowerts  exalbu' 
minous  seeds,  and  a  curved  embryo  with  thickened  cotylLNlons. — 
BlOj'tly  tropica],  except  the  Horsecbestnut  and  Buckeyes  (.^Isculas), 
which  have  been  d^-emed  a  separate  fmnily  { Hippoca^unetg),  Tlieir 
Teiy  lai^e  and  flcj-hy  embryo  has  the  cotyledoia  more  or  less  ooo- 
solldated  (Fij|.  C'29,  630).  The  seeds  of  the  Horgechestnul  are  nu- 
tritious but  contain  im  intensely  bitter  principle  wliJi'h  ia  more  or 
less  Doxiou?.  Thotie  of  iE.  Pavia  ar«  used  to  stupefy  fish.  The 
root,  according  lo  Elliott^  is  employed  as  a  eubstitute  for  ^oap.  The 
finiit  of  Sapindus  is  ased  for  the  same  purposse,  whence  the  name  of 
S<mpberfy, 

Tii 


801.  Kabord.  Acerines  {MapU  Family)  has  opposite  (simple  or 
compound)  leaves  without  stipule?,  a  2-lob6d  and  2-wjnged  fruit 

no.  TBI.  A  brmjicti  of  AcM  liMycnrpum  (ttw  WhWrn  Sirft  U*plvl  with  Rtunituts  Hoipwi. 
TBi.  AMpante,  fiobirgFJ.  iCttmitiU*  flflwer,  TB3.  Sruxch  with  pistJtlitD  fioiien.  T$t  A 
wpuftU  far  111*  fla««r-  TSS>  Th«  tamt^  eitlaised,  with  Cbe  t»ijx  cut  vkx}.  iBd.  A  ciiutor 
Aiowtnc  thg  fcuiOBc  oTBriM  uiiuulliv  Into  trtng*  (iwlowd  tniiwj.  T8<.  tUtM  trait, ;  oiw«f 
Um  MmMM  cat  Ofcn  lo  ihaw  the  Med-    TB$.  A  ksL 


forming  I  wo  finnrnra-S  and  an  embryo  with  long  and  thin,  vaiiouslj 

curved  or  coiled  cotyl4?Joti^  (Fig'.  103- 105)  j  olhiirwise  neJirly  aa 
in  the  true  Sapindaoeje.  —  &:.  Acer,  tbe  Maple  ;  Uset'ul  t inibci'-lreea 
of  northern  tempemtc  regions.  Sugar  is  3'ielded  by  the  venial  sap 
of  Acer  sacchiii'inum,  and  m  los.^  qufuUtty  bj  all  the  species. 

802,  Ord.  PolygnlntlJffl.  Herbs  or  shrubby  plants,  with  simple 
entire  lo&ves,  diistitute  of  stlpulos.  Flowers  perfect,  unsymmetrical, 
and  irregular,  somewhat  pfipilionaocous  i»  appeai-ance,  hut  of  i^'ide- 
ly  different  structure.  Calyx  of  five  irregular  st>piils ;  the  odd  one 
Anterior,  the  two  inner  (winffs)  larger,  and  usually  petaloid.  Petals 
usually  three^  ini^erted  on  the  receptacle,  more  or  less  united ;  the 
anterior  (keel)  larger  than  the  rest,  Stameiia  six  to  eight,  combined 
in  a  tube,  which  is  split  on  the  upper  eide,  and  united  below  with 
the  claws  of  the  petals ;  anthers  innate,  mostly  one-celled,  opening 
by  a  i>ore  at  the  apex.  Ovary  componnd,  two^'cUed,  with  a  single 
susi>endcd  oTule  in   each   ceU:   style   curved  and  oflen  hooded. 


Capsule  flattened.  Seeds  usually  with  a  caruncle.  Embryo  straight, 
large,  in  fleshy,  tliin  alhumen.  —  &:.  Polygala  is  the  principal  genua 
of  the  order.     The  planis  yield  a  bitter  principle  with  some  acrid 

TIO.  TP9.  Polygala  paadfolU-  7W,  k  ftnwtr,  »filiirg*<l.  HH.  The  c»lyii  tUiplaj'cd.  TSJ 
Thn  comlin  ind  atmnluml  tut»  liild  Oftm,  7^3  Tbo  pUtll  >Dd  tbo  fne  porMoii  attbfl  •U««M 
TM  %'Brtleiil  iMtion  of  th*  otKTf ,  7S&.  Tertlcal  mcUod  of  tb*  inil, ah^iwiii^  cIm  Iio^ aiahiT^ 
uiil  teaotr  atbtmiDii,  • 
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extractive  matter.  Polyg^a  Senega  (Seneca  Snakei-oot)  13  the 
moat  imimrljinl  medicinal  plant  of  the  family.  Other  species  are 
employed  medicinally  in  Brazil,  Peru,  Nepaul,  &-c  j  where,  like 
om*  own,  they  art;  reputed  antidotes  to  the  bite^  of  Tenomous 
-reptiles. 

803.  Ordi  EltunfriatCIE  (Hhatanijf  Family)  coHBtsts  of  the  gemis 
Erameria  oulj*,  whit;ti  has  ordinarily  been  aimexed  to  the  Polyga- 
lacfit ;  but  the  jK>>ition  of  the  parts  of  the  flower  is  more  like  that 
of  tlie  LeguminobiiT:,  having  [he  odd  eepal  inferior,  a  simple  unilocu- 
lar pistil,  and  an  eKntbuminous  eeed.  In  fact  it  id  technically  di^tifl- 
guisbablc  from  the  latter  chiefly  by  the  hy|x>gj'nou9  stamens  and  the 
WiUit  of  alipiil('s.  The  roots  contain  a  rtd  coloring  matter,  and  are 
iistringent  without  bitttniess.  Rhiitany-root,  used  to  adulterate  port- 
wine,  und  iLi  an  ingredii'iit  in  tooth-jiowdens,  &c.,  is  the  produce  of 
K.  trimidra  of  Pera.  That  of  our  own  Southern  species  possesses 
the  same  properties. 


i(^^ 


^^'".^ 


804.  Ord.  leguminofiffi  {PuUe  Family).     Herbs,  sbrubs,  or  trees, 
with  alteniate  and  usually  compound  leaver,  furnished  with  stipules. 


TXO.  793.  A  fltrmilng  braiMih  of  iJithTnu  polaitrla,  y*r.  myrtUblliu.  T3T.  TtM  coroUk 
dliplkyed  :  «,  tlie  TUAitlun)  <n  lUudKnl ;  it.  th«  tliti  or  Maff^  |  ',  tfae  two  fttnii  at  UiA  etrln* 
01  koel.  tH^.  Tbe  koeJ-petBlg  la  their  iiAtutkl  Jltiutlim.  T^.  Thm  itmmmit  fod  plitili  en- 
Jitrgttl  I  ttia  Mhmth  of  lUkiDcoU  pvHf  iati»X  tiwk. 


KXOGKHOOS   OR  mCOTTLKDOirOCt  fLANTS, 
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Calyx  mostly  of  five  sepals,  more  or  less  united  ;  tte  odd  sepal  in- 
ferior (Fig.  358),  CoroUa  of  five  petals,  either  pajnlloniiceous  or 
repilai*.  Stamens  jierigynous,  or  ?ometimc3  liypogynou*.  Ovary 
single  and  simple.  Fruit  a  legume,  rarious  forms  of  whicl)  ara 
shown  in  Fig.  580,  581,  800-807.  Seeds  destitute  of  albuniRn,  or 
with  a  mere  vestige  of  iL — Tltiu  immense  family  is  divided  into 
three   principal  suborder^ j  viz.:  — 


805.  Suhortl.  Papilinnaceir  {Pidu  Family  proper),  which  is  charac- 
terized by  the  papilionaceous  corolla,  —  the  vexillum  nlwayr*  exter- 
nal in  ffijitivation  (471,  Fig.  392),  —  teji  dindelphous  (Fig.  461), 
raonndelphous  (Fig.  4G2),  or  rarely  distinct,  perigynous  stamens, 
and  the  radicle  bent  on  the  large  cotyledons.  Leavo-s  (rarely  eim- 
ple)  only  once  compound  ;  tlic  leaflets  very  rarely  toothed  or  lobed. 

806.  Sobafd.  Cttsalpineffi  (to  which  Ca;sBia,  Cercia,  and  the  lloney- 
Locuat  belong)  :  here  the  corolla  gradtially  loses  it?  piipilionacwms 
character,  and  always  h.s&  the  vexillum,  or  superior  petal,  covered 
by  the  lateral  ones  in  sstivation  ;  the  stamens  are  distinct,  and  the 
embryo  ftraight.     The  le-aves  !ire  often  bipinnate. 

807.  Subonli  Himcus  (a  large  group,  to  which  the  Acacia  and  the 
Sensitive  Plant  belong)  Ima  n  perfectly  regular  calyx  and  corolla, 
the  latter  mostly  valval e  in  restivation  and  liypogynou.*,  a.s  well  as 
the  stamens,  which  are  sometimes  definite,  but  often  very  iiumepoua  j 
and  the  embryo  ia  straight.    The  leaves  are  frequently  txipinnate, 

no,  80O.  Opea  Itganw  of  tba  Pm.  801.  loDreot  of  Dennodlum.  803.  l^nmeui  cf  (ft- 
mon :  b,  on*  of  it*  dnhiMteut JoIdU  whkta  hu  &Ilcb  away  tnta  ibt  ^tiia'Ang  bonier  ttt  fnuti* 
(repSum),  HteD  In  S03-  BM.  Tb«  Jointed  indehlwwDl  lejpiin«  of  3opha»,  SW  A  Jeguin«  of 
AAtmgaluji,  cut  ftf  roa  neftr  tlui  mitiijDlt,  to  thait  htnr  1(  bcconut  partly  vr  cqcintl;  two-collrd 
\y  th«  IntroHcxliOii  of  tb«  dorsal  tQturv,  £06.  Slaiilar  ^w  of  a  Irgume  of  rhafA.,  whara  tha 
reotnl  niitum  la  Bomowlut  intrgflexed.  9!fi.  A  legume  of  X«dk»«a  Ktitcllata,  aplmll;  «iUil 
lute  *  globdlai  Bgtin, 

85  • 
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808.  PnpilionacetB  are  foond  in  every  part  of  the  world  :  Ciesal- 
pinejE  anfl  Mitnoseae  are  confiatid  to  the  tropical  and  wanaicr  tem.' 
perate  rejjiona.^- A  full  account  of  the  useful  phmts  and  products 
of  this  large  order  would  require  a  eeparatD  volume.  Many,  such 
SA  Clover,  Lucerne  (Medicago  eativa),  &c.,  are  esicnslvely  ciilii- 
vated  for  fodder;  Peas  and  Bean;*,  for  puUe.  The  roots  of  the 
Licorice  ( Glyt'irrliiza  glalira  of  Sijiitiiern  Kurope)  ahoiind  ia  a 
sweet  miiciliiginoua  juice,  from  wliich  the  pcaornl  extiiiet  of  tins 
name  is  prepared.  TTie  sweet  pulp  of  the  pods  of  Ceratonia  Siliqua 
(Carob-tree  of  llie  South  of  Europe,  &c.),  like  (hat  of  the  Iloitey- 
Locust  (GleditjicJiia),  &c.,  U  cililtle.  The  laxative  pulp  of  Ouhar- 
tocarpu3  Fbluta^  and  of  the  Tamarind,  b  w(.-U  known  ;  the  tatter  h 
acidulated  with  malic  ^^^  &  little  tartimc  »nd  citric  acid,  — ^A  pecu- 
liai"  volatile  principle  (eallfd  Coitmarin)  gives  it:*  vanilla-like  fra- 
grance to  tlie  well-known  TonJca-beait,  aod  to  the  Melilutus,  or  Sweet- 
Clover.  The  flowers  and  »eeds  of  tlie  latter  and  of  Trigonella 
eserulca  give  the  peculiar  odor  to  Srfieipzciffcr  cheese.  —  A^trtiigenLj 
and  tonio  are  also  yielded  by  this  order;  saeh  as  the  African  Ptero- 
carpus  erinaceus,  the  hanlened  red  juiee*  of  which  is  Gum  Kino  ; 
that  of  P.  Draco,  of  Carlliagena,  &c^  is  J^ra^en's  Blood.  The  bark 
of  toost  Acacias  and  iDmo&as  conttiing  a  very  large  qunnlity  of  tan- 
nin, and  ia  likely  to  prove  of  great  imporliuice  in  tanning.  Hie 
valuable  astringent  called  OatecAu  is  obtained  by  boiling  and  evap- 
orating the  heart-wood  of  the  Inditin  Acaeia  Caleehu.  —  Legnmi- 
noatE  yield  the  most  important  coloring  matters:  such  as  the  Brazil- 
wood, the  iMffiPood  of  Campeacby  (the  peculiar  coloring  principle 
of  which  is  called  Bismalin),  and  the  Hed  Sandal-^wood  of  Ceylon. 
htdigo  is  prepared  from  the  fermented  juice  of  the  Indigofera  tino- 
toria  (a  native  of  India),  and  oilier  fl[x'ciej5  of  the  genus.  Tliis 
gubdtaneo  is  highly  azotized,  and  id  a  ^lok'Ut  poi-^on.  —  To  the  pame 
order  we  are  indebted  for  valuable  ret^ijus  and  lJal^ams  ;  sutjh  as  the 
Mexican  Copal,  Balsam  of  Copaiva  of  the  West  Indies,  Para,  and 
Brazil,  the  bitter  and  fragrant  Balsam  of  Peru,  and  the  sweet,  fra- 
grant, and  stimulant  Balsam  of  Tuhu-^li  al.<o  furnishes  the  most 
useful  gnms ;  of  which  we  need  only  mention  Gum  TVagaeanth, 
,  derived  from  A«,tragalus  veru3  of  Pen^ia,  &c. ;  and  Gum  Arabic, 
the  produce  of  certain  African  epecics  of  Acacia,  The  best  is 
8»id  to  lie  obtained  from  Acacia  vera,  while  Gum  Stmrt^al  is  yielded 
by  A-  Yerek,  imd  some  other  sjiecies.  AlgiU-obia  dulrl-,  ihc  SFejs- 
qulte  of  Texas  aud  IMexico,  yielda  a  similar  gum.    The  Smtift  of 


commerce  coasists  of  the  leaves  of  acTenU  species  of  Cassia,  of 
Egj*pt  and  Arabiiu  C.  Marilandica  of  this  (^ouiirry  is  a  sutTedane- 
um  lor  the  othrinal  artiolt?,  —  Slore  acrul,  or  even  fioisonous  |»rnp- 
erties,  arc  often  met  with  in  the  order.  The  roots  of"  Biiiuiuia 
tinctoria  (<!!ilicd  Wild  Ttnltgo,  bocausc  it  is  said  to  jneld  ji  little  of 
tiiat  substance),  of  tlie  Broom,  and  of  the  Dyers'  Weed  (Geniita 
tiuctoria,  used  for  dyeing  yellow),  jKjsaeas  such  qujilities  ',  while  the 
seeds  of  Laburnum,  &c.  are  even  nai'coritO-MLrJd  poison?!.  The 
branches  and  leaves  of  Ttiplirosia,  and  the  burk  of  the  root  of 
Piicidia  Erythriria  (Jumaica  Do;^wood,  which  is  also  found  in  South- 
ern Floridii),  are  eommonly  used  in  the  We.-t  Indies  for  stupefying 
firih.  Cowitch  is  the  stinging  hairs  of  the  pod-*  of  speeiej^  of  Mh- 
cuna.  —  Among^  the  numerous  "valuable  timber-trees  our  own  Locust 
(Robinia  Paeudaeacla)  must  be  mentioned;  «nd  iil»o  (he  Rosewood 
of  commerce,  the  produce  of  some  Brazilian  C:i?>Jilpiniyaj.  Few 
oi-ders  fumislj  so  many  plants  culti\-ated  for  ornanieut- 

809.  Onl.  Eosaecffl  {Jiose  Famtli/).  Trees,  shrubs,  or  herb.-,  with 
alternate  leaver,  usually  furnished  with  etipule.^,  Flowei-a  reg:idar. 
—  Calyx  of  five  (rarely  three  or  four)  more  or  le^s  luiili'd  Fepuls, 
and  often  with  as  many  bracLs.  Petals  as  many  as  ihe  sepals 
(rarely  none),  mostly  imbrit'iited  in  awtivation,  jierigynous.  Sta- 
mens indefinite,  or  sometimes  few,  distinct.  Ovar'ies  with  sohtary 
or  few  ovules:  stylea  oflen  ktei-al.  Allnimen  none.  I'lmhryo 
straight,  witti  broad  and  fiat  or  plano-ooavex  cotyledons  (Fig.  U'S- 
111). — Tliis  irajKJrtant  onler  is  divided  into  four  ?ul>ordcrrf;  viz.:  — 

810.  Subord.  ChrysoJialtllltfC  {Cocoa-plum  Family).  Tiiis  h  now 
generally  taken  as  an  independent  order,  intermediate  bcitween 
Leguminosm  and  Roaacese.  Ovar}'  solitary,  fri.*e  from  the  calyx,  or 
eL*e  cohering  with  it  at  the  base  on  one  side  only,  containing  two 
«H^t  OTules :  £tyie  arising  from  the  appfireitt  ba&e>  Fruit  a  drupe. 
IVees  or  shrubs.  —  Mt.  ChiysobalanuB  ;  some  species  of  which  pro- 
duce an  edible  fruit, 

811.  Suljonl.  hm^^A&ka  (Almojid  or  Phtm  Farniti/),  Ovary  soli- 
tary, free  from  the  deciduouif  calyx,  with  two  i^iispciidt'd  ovules,  and 
a  terminal  style.  Fruit  a  drupe  (Fig.  5G2),  Trees  or  slirub?*, — 
£x.  Amygdalus  (the  Almfuid,  Peach),  Fruims  ((iie  Pium),  Arc. 

812.  SaborJ,  Rosatcffi  proplT.  Ovaries  Bovenil,  ntimerous,  or  rarely 
Military,  free  frtjui  the  calyx  (which  h  often  hraeteolatc,  as  if 
doable),  but  sometiracji  enclosed  in  ita  pensistent  tube-,  in  fruit  beeoni- 
jiig  either  follicles  or  achenia.     Styles  terminal  or  lateral.     Herbs  or 
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ilmibs. — Tlie  three  tribes  of  this  suborder  are:— Tri"5c  1.  SpisfLC. 
where  the  fruit  is  a  follicle.  .Sr.  Spirsta  and  Gmeiifa.  Tribe  S. 
DrtadEjE,  where  the  frxiiti  are  achema,  or  gomctimes  little  drupesv 
and  when  numf^rmis  crowded  on  an  enlarged  toru-4  (Fig.  558,  559, 
5G4,  5G5).  £x.  Dfj-a*,  Ag^ritnonin,  PotentiUa,  Fragatia  (Strawber- 
ry), Rubus  (Rii^pbeny  and  BkKJcberr^-).  Tribe  3.  RosiLiK,  where 
numerous  arhenia  eoTer  tlie  hollow  lorus  whicb  linea  the  um-shnped 
«i!yx-tul>c  ;  and  the  lultcr,  being  «>ntracted  at  the  mouth,  and  be- 
coming fleshy  or  bcrrj'-Iike,  forms  a  kind  of  false  j>ericarp ;  sa  in  the 
Rose  {F\g.  4-29,  80R). 

813.  SubOfd,  PometC  (Pear  Familtf).  OraJ'if*  two  to  five,  Or  rar©- 
1y  solitan-,  cohering  with  each  other  and  with  tlie  thickened  and 
fleihy  or  pulpy  calyx-tube ;  each  ^'ith  one  or  two  (in  the  QuiiK* 
sev'eral)  ascending  seeds.  Trees  or  shrubs.  —  Ex.  Cratjcgus  (the 
Thorn),  Cydonia  (the  Quince),  Pyrus  (the  Apple,  Pear,  ice). 


m»  «it  tol  til  tu 

614.  This  important  order  la  diffused  through  almost  e^ery  part 
of  the  world  ;  hut  eliiefly  abounds  in  temperale  cUmatea,  where  it 
fumiiiliL'is  the  mOist  important  fruits.  It  is.  dtj.-itilute  of  unwholesome 
qualitie;*,  with  one  or  two  exceptions,  vh. ; — >The  bark,  leaver  and 
kernel  of  Auiygdaleff  contain  prussic  acid,  or  fometliing  of  similar 
odor  and  lUiidogousi  pn>i>ertie3  i  as  is  exemplified  by  the  C]ierry-I>iittret 

tXQ.  B08,  TerUcal  •ecdcia  ef  ui  iiiieiipii.ixl«d  Aaae,  tbcnring  tbe  ktta6hin«nt  of  tba  OHfwU 
to  tba  linlcg  of  tb«  caljfx-luba,  uid  of  the  «tBiiicxd  and  potti*  to  ^tt  numtult  nr  «l^.  909. 
Tai^lnl  RttiODOf  th#fm]tof  the  Quloce,  cxhibitliii;  thv  rarp«la  InrnstH)  by  tliD  tJilckeiwcl 
ealys  yibirh  Tonnt  tbs  r<ii\iU  put  of  tlie  frait  j  eim  of  tba  ororlei  laid  Dpeo  to  rliow  Cie  loodi. 
8)0^  A  U>wg1li0o4  Bned^  tba  rhaphfi  uul  cluklazn  (WDffph^^uoiu.  SlI.  Tlia  eoilir^jrc.  HIS.  CrO^a* 
iMllcm  at  ut  'Ppl*-    ^t3.  Flower,  Im.  of  tb*  AmnrUaa  Ci*h-mfp\is  (Pj^nu  cniatiarlij. 
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of  the  0!d  Worid,  from  whk'h  the  poisonous  Lauref-4tfater  and  (h« 
virulent  Oil  of  Laurd  are  obloiiiod.  Our  Southern  speties,  Pmnu* 
(LauixKerusH?!)  Caroliniana,  {X)i?oti9  tattle  wliich  eat  its  foliage. 
The  root  of  Gillenia  (Bowmiui's  Hoot,  Indinii  Physic)  is  emeric  in 
Inr^  dose^,  in  small  do.^es  it  tieiA  ha  a  tonic  The  bark  and  root  in 
lUl  are  a^tringt-nt.  Tlie  bnrk  of  AmygilateiB  ako  exudea  ^m. 
Tliat  of  the  "Wild  Blaek  Clierry  is  febrifugal  j  and  the  timber  w 
useful  in  cabinet-work.  Sweet  and  Litter  almond*  firf  the  Beeds  of 
Tarieties  of  Amygdulu^  communts  :  the  oil  of  the  former  resembled 
oUve-oil;  tJiflt  of  the  latter  is  jKiisonou-H.  Of  the  Peach,  Aprieot, 
Nectarine,  Plum,  and  Chcrrj',  it  is  unnecessary  to  speak.  The 
strawberrv',  ra«pherrj\  «nd  hlnckb^rry  are  the  principal  fruits  of  the 
proper  Ro::acc;a;.  The  leaves  of  Roi^A  centifolia  are  moi'6  ctimmonljr 
distilled  for  lioae-water:  and  Atiar  of  Hoses  u  obtained  from  R, 
Dama^ccnu,  &c,  —  Pomaccous  fruits,  such  as  the  ajiple,  pear,  quinoci 
services,  medlar,  &&,  yield  to  none  in  importauce :  their  acid  is 
usually  the  malic. 


C 


815.  Ord.  Calyeanthneeie.    A  smAll  group  of  shrubs,  between  the 

FIO.  81*  ^kMfen  nt  C»ly(»alhlM  ttori<|u«-  818.  Verti**!  a«elJog  of  >  Aowcr,  uliDwIng  4||* 
IwtWw  rnrvptulc,  to.',  ttw  flarml  SDiritlopaA  Olll  »«■/<  Sl(t.  A  utanita,  AMD  frcni  iritlioqi. 
BIT.  A  piitSI  SIS.  Swttog)  of  tbg  onry,  atamrin^  the  two  MCMnUng  OTUlei.  HIS  Tba  ckiwd 
foi-^tmvtd  twwptkcLe  In  tra\t  tua.  K  Tirrtlcat  mliim  of  ma  uhenlum,  tti(r*<t]g  tlu  «nbi70 
of  th*  Mcd.     931.  Cnmt-metkm  of  ui  catin'a,  Rbowlttr  ttia  gtnm(1/  ctHiToliitA  a>tf  ibifmM. 
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hst  order  and  the  next,  distingaisbed  from  RoMtcec  bj  their  oppo- 
nte  leaves  without  stipales,  and  their  coiiToliite  cotyledons :  the 
oraries  are  enclosed  in  a  fleshj  calyx-tube  as  in  a  rose4iip.  —  It 
comprises  onlj  two  genera;  viz.  Calycanthns  (Carolina  AUsinoe,' 
SweetHScented  Shmb,  &c),  and  Cbimonanthus,  of  Japan.  They  are 
coltivated  for  their  fragrant  flowers  The  bark  and  foliage  exhale 
a  slight  camphoric  odor ;  and  the  flowers  give  a  fragrance  like  that 
of  strawberries. 

816.  Ord.  IfrtaeeC  (Myrtle  Family).  Aromatic  trees  or  shrubs, 
with  Opposite  and  simple  entire  leaves,  which  are  punctate  with 
pellucid  dots,  and  often  furnished  with  a  vein  running  parallel  with 
and  dose  to  the  margin,  without  stipules ;  the  calyx-tube  adherent 
to  the  ovary;  many  stamens;  and  seeds  without  albumen.  —  £x. 
Ifyrtos,  the  Myrtle,  is  the  most  familiar  representative  of  this 
beantifiil  tropical  and  subtropical  order.  The  species  abound  in  a 
pongent  and  aromatic  volatile  oil,  and  an  astringent  principle, 
dorei  are  the  dried  flower-buds  of  Caryophyllus  aromaticus.  /V- 
mento  (Allspice)  is  the  dried  fruit  of  Eugenia  Pimenta.  Cajeput 
oilf  a  powerful  sudorific,  is  distilled  from  the  leaves  and  fruit  of  a 
Melaleuca  of  the  Moluccas.  Australian  species  of  Eucal^-ptus  yield 
a  laige  quantity  of  tannin.  The  aromatic  fruits  of  many  species, 
filled  with  sugar  and  mucilage,  and  acidulated  with  a  free  acid,  are 
highly  prized ;  such,  for  instance,  as  the  Pomegranate,  the  Guava, 
Rose- Apple,  &c. 

817.  Ordf  MelastomftCeCi  Trees,  slimb.^,  or  herbs,  with  oppa<iite 
ribbed  leaves,  and  showy  flowers,  with  as  many  or  twice  as  many 
stamens  as  petals ;  the  anthers  mostly  appendaged  and  opening  by 
pores,  inflexed  in  estivation :  further  distinguished  from  Myrtacea: 
by  the  leaves  ,not  being  dotted ;  and  from  Lythracese  by  the  adna- 
tion  of  the  calyx-tube  (by  its  nerves  at  least)  with  the  ovary. — JSx. 
The  beautiful  species  of  Rhexia  represent  this  otlierwi^e  tropical 
order  in  the  United  States.  The  berries  of  Melastoma  are  eatable, 
and  tinge  the  lips  black  (like  whortleberries) ;  whence  the  generic 
name. 

818.  Ord.  LythraeCB  (Loosestrife  Family)  is  distinguished  among 
these  perigynous  orders,  with  exalbuminous  seeds,  by  its  tubular 
ealyx  enclosing  the  two  —  four-celled  ovary,  but  entirely  free  from  it. 
Hie  styles  are  perfectly  united  into  one :  the  fruit  is  a  thin  capsule. 
Tlie  stamens  are  inserted  on  the  tube  of  the  calj'x  l^low  the  petals. 
—  Fx.  Lythrom.     Chiefly  tropical,  of  little  economical  use. 
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Sl9,  Ord.  RhiloptoratCIB  {Afnn^&ve  Family)  consists  of  a  few 
tropiwil  trees  (extending  into  Florida  antl  Louisiann),  growing  in 
mnritime  swamps,  where  they  root  in  tlie  mud,  und  form  thiekets 
on  the  verge  of  the  ot^ftn.  The  ovary  is  often  partly  free  from  the 
calyx,  two-celled,  with  two  pendulous  ovules  in  eat'li  cell.  These 
plants  are  remarkable  for  their  oppo«te  leaves,  with  interpetiolar 
stipules,  and  for  the  germination  of  the  emhryo  while  within  the 
pericjirp.  —  Ex.  Eliizophora,  the  Mangro%'e  (Fig.  141).  The  as- 
Iringent  hark  Iiels  Ijoen  ust'd  oa  h  febriftj^e,  and  for  tanning. 

820.  Ofd,  Combrplaccffi  consists  of  tropical  trees  or  shrubs  (wJiich 
hare  one  or  two  representative!?  In  Southern  Florida),  often  apela* 
loue,  but  with  slender  colored  stamens  ;  distinguishable  from  any  of 
tlie  preceding  orderg  of  tliis  group  by  their  one-eelled  ovary,  with 
«e>*eral  suspended  ovules,  but  only  a  Folitary  seed,  and  convolute 
cotyledons. —  Ex,  Comhretum. 

821,  fSt^,  ^M%mKm  {Efming-Primrose  FamUij).  Herbs,  or  rjire* 
ly  shrubby  plants,  with  alfemale  or  opposite  leaves,  not  dotted  nor 


w  >a 

furnished  with  stipales.     Flowera  usually  tetramerou-i.     Calyx  ad- 
herent to  the  ovaty,  and  tisually  produced  beyond  it  into  a  tube. 


no  ttSa.  Flown  ot  (£)10th«Tm  IWielnia.  8&&  Tb«  flunf^witfa  Uie  t«UJ*  renUnwO.  SI. 
Hi^tfivl  pduiicf  pa]li?n,  wJtb  ttatnt  of  tbt  itttenfiU«il  frlliiliu  threaJ^.  B25,  flnipi  »witfeB 
of  th«  TDur-Uitied  khii  feuM:«];l«d  capmlf. 

FIG.  «:S,  Hippuri*  "rulgarif  (mUirJpr  IlaWrepw).  BST  Mafnifled  ftower,  wiUi  Um  mti- 
twdljie  l«af.     $2S.  Vertical  Mctloa  of  tLe  ofmry      flS.  TrrUeal  mtloa  of  Uw  fhllt  Mul  MCd. 
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Petals  usually  four  (rarely  three  or  six,  occa.<iionaI]y  obscnt),  and  ihe 
stamena  as  many,  or  twice  as  nmny,  inserted  into  the  throat  of  the 
calyx.  Ovary  commonly  four-celled :  styles  united.  Fruit  mostly 
capsular.  —  i?ar.  Chiefly  an  Amerimn  order  ;  mivny  are  omamenlal 
in  cultivation.  Fuclisia,  remiu'kable  for  its  colored  calyx  and  bep- 
ried  fruit ;  Qi^nothera  (Evening  Primrose)  j  Epilobiuni,  where  the 
seeds  bear  a  coma;  Ludwigia,  whieh  ia  Bometimei)  apetalous ;  and 
Circasa^  where  the  lobes  of  the  calyx,  petal:^,  stamens,  cet!*  of  the 
ovary,  and  the  seeds,  are  reduced  to  two;  showing  a  connection  with 
the  appended 

822.  Bubofd<  Qabnigeie,  wlilch  are  a  sort  of  reduced  aquatic  Ona- 
gracecE,  often  apetalous:  the  solitary  seeds  commonly  furnished  with 
ftlbumea. — Ex.  Mj-riophyllum  (Water-Milfoil)  and  Hijipuris  (Horse- 
tail), where  the  limb  of  the  calyx  \a  uhno^^it  wanting ;  the  petids 
none  j  the  stamens  reduced  to  a  single  one,  and  the  ovary  to  a  single 
oellr  with  a  wtlitaiy  seed. 


823.  Ord.  GraSSQlDCFffi  (  Gooseberry  Family  ),     Small  shrub*,  eillier 
spioy  or  prickly,  or  unarmed ;  with  alteniate,  pabnately  lobed  and 


rtO,  S30,  Th«  ealtlntod  GooHli^rrj  ;  ft  bnneh  to  flown'.  g31.  anoch  Ld  tiniit  883 
TIwciLljfX,  bwtrfiig  tlis  p«cii]«  kiiil  iiaraeni,  eut  kwajt  trota  the  lumoiU  bf  cli«  otu'jt  (B33},  mnd 
UM  i}p«n.  834,  B3&,  ShUoiu  of  ths  unripe  tmli.  B33.  Mafinined  Mtn],  with  ■  roxuipk'iiOM 
rhnpba.  837,  TiOD^tuiltiut  Hctlun  of  ttta  iuin«,  ■Uowiuf  Uvt  mlpvit«  euitrjo  nt  the  rltnm- 
it/  of  ttw  kUiumea. 


ISeaves,  nsually  m  fai^cicleB,  often  epiinkled  with  resinous  dota. 
Fbwera  in  racemes  or  small  clusters.  Oalyx-tube  adherent  to  the 
one-celled  ovary,  and  more  or  less  produced  beyond  it,  five-lobed, 
^lometimes  colort^d.  Petals  (email)  and  etamens  five,  inserted  on 
the  calyx.  Ovary  with  two  pnriettil  plaeentaj :  styles  more  or  less 
united.  Fruit  a  ratuiy-seeded  berry.  Embryo  minute^  in  hard 
nlbumen- — JEr.  Ribes  (Gooseberry  and  Currant).  Never  unwhole- 
j^ome  :  the  fruit  usually  esculent,  containing  a  mucilaginous  and  sac- 
tliarine  pulp,  with  more  or  less  malic  or  citric  acid.  Two  or  three 
red-flowered  species  of  Oregon  and  California,  and  the  Yellow  or 
Misfiouri  Currant,  are  omameTJt^vl  in  cultiTatioti. 

824,  Ofd.  CaetflMtC  ( C(fci«x  Famihj).  Succulent  etruhby  plants, 
peculiar  in  habit,  with  fpinouj  buds,  usually  leafless  r  the  stems 
either  globular  and  many- 
angled,  columnar  with  several 
angle?,  or  flattened  and  joint- 
ed. Flowers  usually  large 
and  showy.  Calyx  of  sev- 
eral or  numerous  sepals,  im- 
bricated, coherent  with  and 
crowning  the  one-celled  ova- 
ry, or  covering  its  whole  sur^ 
face  ;  the  inner  usually  con- 
founded with  the  indefinite 
petals.  Stamens  indefinite^ 
with  long  filaments,  cohering 
with  the  base  of  the  petals. 
Styles  united:  stigmas  and  parietal  placentae  several.  Fruit  a 
beiiy.  iS<?eds  numeroii:*,  with  a  curved  or  fleshy  and  rounded  em- 
bryo, and  little  or  no  albumen.^ — All  American,  the  greater  part 
Mexican  or  on  the  borders  of  Mexico.  The  common  Opuntia 
(Prickly  Pear)  extends  north  to  New  England:  its  mucilaginous 
fruit  is  eatable.  So  b  the  sweet  red  pulp  of  the  huge  Cere  us  gigan- 
teus  of  Sonora  tmd  South  Californiaj  wliich  forms  a  singular  tree, 
forty  or  fifty  feet  high.  Cereus  grandiflorus  is  the  magnificent 
Night -blooming  Ccreus. 

82.5,  flnl.  LoasBITS.  Herbs  usually  clothed  with  rigid  or  stinging 
hairs ;  leaves  opposite  or  alternate,  without  stipules ;  the  flowers 
ehowy.     Calyx-tube  adherent  to  the  one-celled  ovary ;   the  limb 

no.  8SB.    flower  of  UuulUkrk  ^pltoM,  oT  tti«  Up'per  UiHooili 
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mostly  five-parted.  Petals  ai;  many,  or  twice  as  niany,  as  tht  loboi 
of  tfie  calyx.  Stamens  perigynous,  iiitleiiiiitt%  and  in  several  jHireela, 
or  Bometiraes  dpfiriTtp.  Style  single.  Ovary  with  three  to  five 
parif'tal  pliicPTitfE.  Seeds  few  or  numerous,  albuminous.  —  Ex,  Lo- 
asa,  Mentzelia,  Cevallia ;  tUe  latter  with  solitary  Beeds  and  no  fllbu- 
men.  All  American,  and  in  the  United  States  nrjirly  eonfim-d  to 
tlie  rej^ionij  beyond  the  Mississippi.  The  bristles  of  Loasa  sting 
like  nettleii. 

826.  Ofd.  TurnPracf ffi.  Herbs,  with  the  habit  of  Cistiis  or  He!i- 
anthemum ;  the  alternate  leaves  without  stipules-  FIowrfs  jiolUury. 
showy.  Calyx  five-lobed  ;  the  five  ^MUab  a«d  five  stamens  inserted 
on  iis  throat.  Ovary  free  from  the  calyx,  one-celled,  with  three 
parietal  pkcentsE.  Styles  distinct,  cominonly  brandied  oi"  naftny- 
cleft  at  the  suramit.  Fruit  a  thrcc-valved  capsule.  Seeds  numer- 
ous (anatropofi^),  with  a  crustaeeous  and  reticulnted  te^^ta,  and  a 
membranaceous  aril  on  one  side.  Embryo  in  i\(iiihy  albumen. — £x, 
Turneni,  of  which  them  is  one  spwieg  in  Georgia. 

827.  (IM.  PaMinonjffffi  (Pamon-fower  Family),  Herbs,  or 
soraewlmt  shrubby  plant.*,  climbjng  by  tendrils  j  with  alternate, 
entire,  or  palmately-lobed  leavcH,  mostly  with  stipules.  Flowers 
often  Bhowy.  Calyx  mo:*tIy  of  five  sepals,  united  below,  free  from 
the  one-celled  ovary  ;  the  throat  bearing  five  petals  and  a  filament- 
ous croivn.  Stamens  (Ui  many  as  the  sepals,  monadelphous,  and  ad- 
hering to  the  ptalk  of  llie  ovary,  which  haa  usually  three  <.'lub-ghape4 
Btyles  or  utigmai?,  and  an  many  parietal  placentaj.  Fruit  fleshy  or 
berry-like.  Reedjii  numerous,  wiili  a  brittle  sculptured  testa,  encloised 
in  pulp.  Embrj'o  enclosed  in  n  thin  albumen. — JSx.  Pa^siiflora  Oh** 
Posaion-flower,  Granadilla)  :  nearly  all  natives  of  tropical  Amerii';i. 
Two  epedea  are  found  as  far  north  as  Virginia  and  Oldo.  Slimy 
are  cultivated  for  their  singular  and  showy  flowers.  Tlie  acidulous 
refrigerant  pulp  of  Fassiflora  quadrangularis  (tlie  Gi^nadilla),  P. 
edulii;,  and  otliers,  i»  eaten  in  the  West  Indies,  &c.  But  the  roots 
are  emetic,  narcotic,  and  poisonous. 

828.  Ofd.  FapajTBCeffi  comprisea  merely  a  small  genns  of  tropical 
dicecious  trees,  of  peculiar  chanu;ter  r  the  principal  one  is  the  Pa- 
paw-tree  (Caricft  Pai««}'a)  of  tropical  America^  which  has  been  in- 
titjilneed  into  J^iist  Floi-ida-  The  fruit,  when  cooked,  is  eatable  ; 
hut  the  juice  of  the  unripn  fruit,  at  wrll  as  of  other  parts  of  the  plant, 
U  i\  puwt?rful  vermifuge'.  Tlif  jui<-<*  txjutams  so  much  fibrine  that  it 
bad  an  exiraordioary  i-edemblaoce  to  animal  matter :  meat  washed 


in  water  impregnated  with  this  juice  ib  rendered  lender :  even  the 
exhalations  from  the  tree  are  said  to  produce  tlie  suine  eflect  upon 
meat  susp<'nded  unioiig  the  leave*. 

829.  Ond.  ClICDrbilacCDe  (Gmtrd  ,Family).  Tender  or  succulent 
herbs,  climbing  by  tendrils ;  with  allemale,  palmately  veinod  or 
lobed,  rougli  leaves,  and  moncedous  or  dicccious  flowei-s.  Calyx  of 
four  or  five  (rartdy  six)  sepals,  united  into  a  tube,  and  in  the  fertile 
flowers  adherent  to  the  ovar^.  Petals  aa  many  an  tlic  pcpals,  com* 
monly  more  or  lei's  united  into  a  monopetalouii  corolla,  which  co- 
hert^  wiih  the  calyx.  Siitmens  five  or  three,  or  huIkt  twp  and  a 
halfj  i.  e.  two  with  two-cclkd  antlien;,  and  one  witli  a  onc-cclled  an- 
ther, inserted  into  tJie  bo^^e  of  the  corolla  or  cjilj'x,  either  distinct  or 
variously  uni(ed  by  their  filaments,  mid  long,  f.iniious.  or  conJorted 
anthers  (Fig.  4G5-4G7).  Ovary  one-  to  fivu-celled  ',  the  thick  and 
fleshy  phicenta!  often  filliiig  the  cells,  or  diverging  before  or  after 
reaching  tlie  axi?,  and  carried  back  f.o  i\a  to  rciuih  the  \v;dk  of  the, 
pericarp,  sonietimes  manifestly  pai-ictid  ;  the  di;?i!^epinK'ti;s  often  dis- 
appezinag  during  its  growth,  sometimes  only  one-ovuled  from  the  top : 
stiginas  thick,  ilihitf-d  or  innged.  Fruit  ([iejx),  Fig.  ■'KiO)  usually 
fic&liy,  with  a  haiil  liiid,  tiometimcii  meinbranoui*.  Sefd>  mostly  flat, 
wiih  no  albumen.  Erahrj-o  straight:  cotyledons  foliJicttMi.^. —  Ex. 
Tlie  Pum|)liin  and  Sqtin?h  (Cucurhita),  Goui-d,  Cucumber,  and 
Melon.  When  the  acrid  principle  which  pi-evaila  throughout  the; 
oitler  in  greatly  ditTuscd,  the  finite  arc  eatjiblc,  and  sometimes  dcli- 
ciouei :  when  concent nitcd,  as  in  the  Bottle  Gourd,  Bryonyt&c.,  they 
are  dangerous  or  actively  poisonous.  ,  The  olHcinal  Cchcyntfi^  the 
reainoid  and  bitter  puJp  of  the  fruit  of  Cncumis  Colocynthts,  is  very 
acrid  and  poiBonoufi  i  and  Elatenum,  obtained  from  the  jutee  of  tlic 
Squirting  Cucumber,  is  siill  more  violent  in  its  effects  The  seeds 
of  all  an>  liaruilc'^s. 

830.  Ortl.  CrassulnretC  {Stonttrop  Familr/),  Herbs,  or  slightly 
shrubby  plant-i,  mostly  fleshy  or  succulent;  rcmarkahlc  for  the  com- 
plete symmetry  and  regularity  of  their  flowers  (449,  Fig.  359  -  3tJ5j. 
Calyx  of  thrte  to  twenty  sepals,  more  or  lesa  united  at  the  base, 
free  from  the  ovaries,  per*istenL  Petals  as  many  a.s  the  ^epak, 
rarely  combined  into  a  monopetalous  corolla.  Stamens  as  miiny  or 
twice  as  many  as  the  sepals,  more  or  le^^  jMjrigynous.  Pistils  always 
a-s  many  as  the  aepals,  distinct,  or  rarely  (in  Pentborum  and  Dia- 
morpha)  partly  uiuted  :  ovaries  becoming  follicles  in  fruit,  Beve ral' 
seeded.     Embryo  straight,  in  ihiti  albumen. — ^x.  Sedum  (Stone- 
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crop^  Orpine,  Live-for-ever),  Crassula,  Sempervirum  (Houseleck), 
.&c  Tliey  mostly  grow  in  arid  places,  &nd  are  of  no  economical  ini- 
porliUM'e. 

831.  Ofd.  Ssiifrassccfc  {Saxifrage  Famil^^).  Herbs  or  shrubs, 
with  alternate  or  oiiixjsite  leaves.  Calyx  of  four  or  five  more  or 
less  united  sepali,  either  free  from  or  more  or  less  adlierent  to 
the  ovary,  persistent.  Petals  as  many  as  the  sepal-*,  rtirely  want' 
ing.  Stiunerm  as  many,  or  eominotily  twice  as  many,  ad  the  pistiU 
or  eopaL*,  or  rarely  indefinitely  nutneroqa,  perigynoua.  Orarica 
rao^iliy  two  (i»omLHime!i  three  or  four),  usually  united  below  and 
distinct  fllmve,  pometimca  completely  united  and  even  the  styles  also. 
Seeds  numerous,  with  a  straight  embryo  in  fleshy  albumen.  The 
order,  taken  in  the  largest  sense,  includes  four  trihes,  as  they  should 
probably  be  called,  rather  than  suborders,  which  some  botaniita  regard 


£ 


CTen  as  distinct  orders,  viz. :  The  Saxifhaoe/s,  or  true  Saxifraffc 
Ji^amil^,  whieh  arc  herb;*,  with  no  manifest  stipules,  except  the  wUigs 
or  appendages  at  Cl)e  ba^e  of  the  petiole  or  radical  leavci;.     £!x.  Sax< 


FTO  fl^.  Sullinuitlm  OtiiniiLi.  SIO.  Flaoer  iHtlt  Um  faljrx  kid  opao,  aomrvbut  volMvcd. 
HI.  Fruit  furroanilvd  bj-  the  penfJrtcQt  fkIjs  Uid  'rrltbstiul  pistiili,  uluKsd.  842.  SmUou  uT 
the  Jownr  purt  of  tlir  cHpnulf,  mii^JAnd  ;  «bowtaf(  th«  cvctnil  ])lar«nt»  coTsroJ  witb  lb*  •»- 
ceivllnBH«dii  643.  A  lun^niflpd  b>«il,  with  It*  cellular,  wltig-llh,*  Uuto.  Mi  SirctloD  or  thi 
bimImu,  »\antiog  Uie  eiubr)  o  la  tbe  midst  of  ■Jbamen. 


ifmgn,  Mifelln,  &c.  Roots  somewhat  astringent,  in  Heucliera  so  mucb 
SK)  that  H.  Amerienna  is  caJIod  Alum-root.  IIydrakgie^  :  shrulw, 
vrilh  simple  opj>03ite  kavesj  and  no  stipules*  Ex.  Hydrangea  ntid 
Philndelphua,  tte  latter  polyandrous.  Bauere^  :  Austndisui 
shrubs,  with  opposite  aiid  com]H3nnd  eessile  leaves  and  no  stipules. 
CtJKONlEJE ;  woody  plants,  with  opposite  simple  or  compound  leuves 
and  interpetiolajf  stipules.  EacALLONiEiK  :  woody  plant?,  with 
fllternate  simple  leaves  aad  no  ettpoles,  Ex.  Escallonia,  of  South 
America,  Il*?fl. 

832.  Ord.  namamcliiccffi  ( Witch-Haxd  Famih/).  Shniha  or  small 
trees,  with  altcniMte  simple  lenves,  without  stipules.  Flowere  often 
polygiuuous.  Petals  valvaie  in  aestivation.  Stamens  twit-e  as  many 
as  die  petal-i,  Imlf  of  thetn  sterile  ;  or  numerous,  ajid  the  petals  none. 
Summit  of  the  two-celled  ovary  free  from  the  calyx,  a  single  ovule 
suspended  from  (lie  Bummit  of  eneli  cell ;  styles  two,  distinct.  Cap- 
sule cartvlaginoua  or  bony-  Seed;i  bony,  with  a  small  embryo  in 
hard  albumen.  —  Ei.  Hartiainelid  (Witdi-llazcl),  Fothei^lla.  A 
snjall  order,  of  little  importance.  Haraaraelis  is  remarkable  for 
flowering  late  in  autumn,  just  ajs  its  leaves  are  falling,  and  perfecting 
itfi  fruit  the  following  spring.  To  this  order  is  now  appended  the 
genus  Liqutdambar,  or  Sweet^Gum,  which  htis  bwn  taken  as  the 
type  of  a  distinct  oi*der ;  hut  it  is  rather  a  rcduct-d  and  apetolous 
form  of  the  present  onler.     It  may  eland  ns  a  gubordep,  viz. 

833.  Sulxtrd.  Balsamiflaffi  (Sweet- Ottm  Famift/)f  couf^isting  of  a 
few  trees,  with  alleniate  palmate ly-Iobed  leaves,  and  deciduous 
stipules  ;  the  monrccious  flowers  in  rounded  ilments  of  heads,  desti- 
tute of  floral  envelopes ;  the  indurated  capi^ules  forming  a  head : 
they  are  two-beaked,  opening  between  the  b«7ak3,  llie  cells  ripening 
one  or  two  seed^,  although  the  ovules  are  numeroui^.  The  Sweet-gum 
h  so  called  from  a  fragrant  balsam  or  storax  whieh  it  exudes, 

834.  Ord.  Umbclltftrll  (Panlof  Family),  Herbs,  with  hollow 
atemK,  and  alternate,  disi'ccted  leaves,  with  the  petioles  sheathing 
or  dilated  at  the  base^  Flowers  in  aimple  or  mostly  compound  um- 
1h?Is,  which  are  occasionally  contracted  into  a  kind  of  head.  Calyx 
entirely  coherent  with  the  surface  of  the  dicarpellary  ovary;  its 
limb  reduced  to  n  mere  border,  or  to  five  small  teeth.  Petals  five, 
^iilvate  in  lostivation.  inserted,  with  the  five  stamen,?,  on  a  di^k 
which  crowns  the  ovary;  tlieir  points  indexed.  Styles  two;  thi-ir 
b:t>e4  of^en  united  and  tliickenecl,  forming  a  stylopodium.  Fruit 
dry,  a  creimtcarp^  oonsisiting  of  two  united  carpels,  al  maturity  aepur 
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ntAe  from  each  other,  and  often  from  &  slender  fucU  (cvrpopkorej^ 
into  two  aclwn'a,  or  mtriearpt ,-  the  fiif e  by  which  tiic^e  coLere  r©» , 
ceir«>i9  the  technical  name  of  eommittun :  tlwy  ar^  tmu-ked  vrith  « 
definite  nambei*  of  fv'i>t  {ju^)^  which  &re  som^timed  produred  into 
wing)^ :  \he  interrening  Epaii^e^  (inUrvalt),  as  well  A3  the  coniml^^sure. 
tiometiiites  contaiq  cmiak  or  rec^rptoclcs  of  vobttSe  oil,  cont'd  ritUr  .- 
thei>e  are  tlie  prindjial  t«ttiu  ptculijirly  em{ilo^'ed  in  describing  tbe 
plants  of  tills  difficult  famHr.  Embryo  minute.  Albumen  hard  or 
corneous.  —  /ix.    The  Currot,   Parsnip,  Celery,   Carawaj,  Anise, 


Coriander,  Poison  Hemlock,  &e.  are  «>mnton  representatives  of  th»» 

well-known  family.  Nearly  all  UmbelHferons  plants  are  furnished 
with  a  volatile  oil  or  bal^fiui,  chiefly  accumulated  in  the  root.i  anj^  in 
the  reservoirs  of  the  fruit,  upon  which  tlitiir  arotnatvG  and  carmina- 
tive properties  depend:  sometimes  it  is  small  in  quantity,  so  as 
merely  to  flavor  the  Baccharine  rootj*,  which  are  used  for  ibod ;  as  in 
the  Carrol,  and  PoRiinip.  But  in  many  an  alkaloid  principle  exists, 
pervading  the  folia^  stenifl,  and  roots,  especially  the  latter,  which  ren- 


FT(t.  84A.  Cenlum  tnacBliitnca  {rriHm  n^soilock^,  t  pmrtkni  e(  the  ifKittMl  aUfm^  wSth  •  liKf ; 
umI  aa  nmlal  wiUi  yotniif  fmlt  6KS.  A  HmreilngiLiobelleL  MT>  A  ftuwer,  tFularged.  SIS.  Tl^ 
fnUI-  S43>  Cram  iff  Uqn  nf  tba  wno,  <ho«lbf  tbv  luTDiiito  (rnrnfrrrfa^imnmri)  ultiginrn  of  tli« 
ttra  tecdi.  BSO.  LoflgllttilJlul  mcUdq  t>t  «d»  nuriurp,  vxtilbtUnjl  tbu  wtliiut*  •inbD'O  tMkt  Uw 
»ttx  ot  Uh  iil)niiD«n. 
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dera   them  acrid-nansotic  poieona.     And,  finally,  many  epecie^  of 

■vvsmn  rfgiona  yicM  odorous  gum-rcsina  (ssuch.  ad  Galljiinum,  Assa- 
fiBlitla,  &<•*),  whicli  have  active  stimulant  properties,  TIic  etenis  of 
Celerj'  (Apium  gravcokm),  which  are  acrid  and  poisonoug  when 
the  plant  grows  wild  in  omrshea,  &c^  are  rendered  iiuio<^ut  by 


o 


cuUlTfltion  in  dry  ground,  and  by  blanching.  Among  the  vimlent 
fltrrld-iiai-colic  ppedea,  the  most  famoua  are  the  Hemlock  (Conium 
iiuieulaltiiii),  tind  Cttruta  maculala  (Cowbani?,  "Water-Hemlock),  indi' 
g«nou.H  to  th)3  cooiitry,  the  root  of  whieh  (liko  that  of  the  C.  virosa 
of  Europe)  h  a.  deadly  poison.  A  drachm  of  the  freah  root  hna 
killed  a  lioy  in  less  than  two  hours. 

835.  Ord.  Araliace^  (  Ginseng  or  /t^  Family)  scarcely  differa  from 


the  last  in  floral  structure,  except  that  the  ovary  id  mostly  composed 
of  more  than  two  carpels,  and  these  do  not  separate  when  ripe,  but 

FIO.  SSI.  Flower  er  Oamvrrbltt  lcFn^t;lli.  SB3.  UmM  of  Iba  nmc  In  tevit  t  a.,  tti«  lnf«- 
luceU  S63.  Tiu  tipB  merlcariM  wpimUog  Irom  lh«  ul»  or  e»r]>opiMtt.  854  Cnwa-secllon 
of  tb«  fhtit  of  .iDgBlI(»,  wben  tbe  litMWl  rtl*  u«  prodll«e4  lato  wlDgn ;  the  htark  doLa  mpn- 
■rat  the  Tliue,  u  tlwy  kppur  la  ^  mmj  lectkiii.  85G^  (hw  of  Uh  mcrinrps  of  tb«  iMiie,  abov- 
Icg  ttw  toDar  hn,  or  cAmailuan,  u  mU  u  the  bum«m  aortkxi,  wttb  two  of  the  Ttttci,  a. 

no.  BM.  Flowsr  of  Amll*  nudkaalij  (WBd  B«n«p»rlllii) ;  i.  wrtlcal  iBcttoii,  di'pUyhiit 
two  of  tin  oeUa  of  the  unrj.  BAT,  CrMi-toetlon  of  the  rnvrj-  ^SS*  LmglWillul  Hction  of* 
Med,  magnUcd,  (bowlaK  Itw  fiiutll«m1»70  at  Om  uppBT  wd 
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become  drapes  or  berries ',  and  the  albumen  is  not  hard  like  bom, 
b«t  only  flt'-?liy.  —  Ex.  Aralia  (the  Spikenard,  the  Witd  SarsnparillaT 
Ginseng),  and  Iledera  (the  Ivy).  TJieir  proptirlifs  ai-e  aromatic, 
Btimulant,  somewhat  toniCj  and  alterative. 

836.  Onl.  Cornacrte  ( Camel  or  Dogwood  Famit^).  Chiefly  trees  or 
shrubs ;  willi  i\m  leaver  almost  always  opposite*,  deif^titute  of  stipules. 
Flowers  in  cymes,  eometimes  in  heads  surrounded  by  colored  involu* 
cres.  Ciilyx  coherent  with  the  two-celled  ovary ;  the  very  small 
limb  ftnir-tc»oth<id.  Petals  four,  vnlvate  in  ffistivation.  Stamens 
fouj',  alternate  with  the  petals.  Styles  united  into  one.  Fruit  a 
IwcKjelk'd  drupe.  Embryo  nearly  as  long  as  the  albumen  ;  cotyle- 
dons broiid  said  flat,  —  Ex,  Coruus,  ihi*  Dogwood.  Chiufly  remaik- 
able  for  their  bitter  and  a^itringent  bark,  which  in  this  country  has 
been  subr.titulod  for  Cini.hon!U  The  peouliar  principle  they  contain 
id  named  Corsiine.  Cornus  Canailensia  (Fig-  321,  322)  id  a  !ov 
and  herbaccotii  sjK'cies.  —  A  reduced  form  of  tins  order  occurs  in 
JJyssia  (the  Tupelo  or  Sour-Giim),  which  has  diopcious  or  polyga- 
mouii  flowtirsj  the  sterile  outs  at  lejxsl  apetulous',  the  fertile  ones  ap- 
pearing to  be  so  on  account  of  the  limb  of  tlic  adherent  calyx  being 
ob»ol«te  J  I  he  style  etigraatic  down  one  eide  and  re  volute  ;  the  ovuij 
and  drupe  oiie^ct'lled  and  one*seedetl.  The  fruit  iti  acid.  The  wood 
of  the  cxHninrwi  Sour  or  Black  Gum-tree,  or  Peperidge,  is  close* 
grained,  and  hard  to  apliL 

Division  II.    MoNOPETALOua  Exogenous  Plants. 

Floral  envelopes  consisting  of  both  caljTt  and  corolla :  Uie  petals 
more  or  \c^a  united  (coi-olla  ganioiM,'lidou.>i) , — A  few  true  Ericaceae, 
with  all  (he  Pyrolem  and  Euime  llotiotropcaSj  are  polypeUilous :  the 
Aqui foliaccre  are  nearly  so,  as  are  some  of  s>e\Tral  of  tlie  succeeding 
orders,  and  FraxinuSj  &c.  in  Oleaceie.  The  Ititter  genus  is  apeta- 
lonSj  and  eo  are  one  or  two  gvnertv  in  other  generally  MonopetiJous 
orders. 

CoNSPECTrS    OF   THE   OkI>EB£. 


Group  1.  Qvnry  coherent  with  the  calyx,  two-  to  scTcraJ -celled,  with  one  or 
many  ovules  in  cacli  <«il.  ScimIb  lUbuminoti*,  with  r  email  embryo.  Gta- 
mDQS  inserted  on  the  oorolla.    Loaves  oppofiito. 

Stipules  wanting.  CAFRirouACBjC 

Stipules  iaCi*rpetiolar  (or  in  one  grtnip  tiie  leaves  wfaorled).  RiTBtACicii. 
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Grattp  a.  Ovary  cohorent  with  the  esAj%,  one-fcUed  and  onc-OTnled,  or  twpAj 
S-ccUcd  with  two  of  (he  cells  empty,  and  the  tUird  onc-ovulcrl.  Swd  with 
littte  or  no  albumen  Stamens  msc^rtcd  on  the  coralla.  Ljnib  gf  the  ca- 
lyx a  men)  nn^,  crown,  or  pappus,  or  none.     Stijiuliu  notii*. 

Stamens  diiiitim-t.     Ke»t  sojipended.     Lcavi'R  opposite.  StamenA  3,  or  rarely  S. 

Flowi^ra  often  irrcgulsr.  Val£&iawaoejk. 

StametiH  4.  Flowers  rcgnlar,  in  an  iavoJacratO  head.  Ti\eiiji,ctx. 

StjLincna  eyngunesious.     Seed  ercL-t.  CoMiNiaiTA, 

<7tomp  9.  OTaiy  coherent  with  the  calyx,  with  two  or  more  eclli  and  mtmeir- 
oua  ovuIm.  Seeds  olbuminons.  Stamoo*  inserted  with  the  corolla  (cpi- 
^^Ooii)  :  anthuTS  aot  opening  by  porea.    Jnicu  more  or  less  inilkj. 

Corolla  inT;^'tiir.  BtamenA  united  by  their  anthers  or  (Unmento.  Lobeuacka. 
Corolla  reguluTT    Stamens  distinct-  pjntPAKULACi^, 

Gnap  4.  Ovary  free  from  the  calyx,  or  nonietlmes  cohfrent  whh  it,  with  two 
or  more  rclla  and  few  or  me^j  ovatea.  Seeds  albmitinouji.  Btumens  in- 
acrted  with  the  corolhi,  or  rarely  somcwhiit  eohercnt  witb  '\tA  h»&a,  as  maity, 
or  twiLv  a«  many^  4b  its  lobes :  anthcrB  mostly  oi>cniiig  by  pores  or 
chinktt.  EaicjicHJic. 

Gwvp  &.  Ovary  free,  or  rarely  coherent  with  the  calyx,  Mveral-celled,  vrith  a 
dingle  ovale  (or  at  Icnst  a  gingle  seed)  in  e^u-h  cell.  Seeds  tnontly  albu- 
minooA.  Stamena  deSalii;,  b»  mnny  m  the  lobes  of  tlio  (often  almost  polj- 
pvtiUouB}  corollA  and  alternate  with  them,  or  two  to  four  times  as  many  : 
anther;  not  openiag  hy  pores-  —  Trees  or  shrub*., 

Stajnens  as  many  as  the  lobes  of  the  corolla  ;  tio  sterile  ones.  Aqcifoliackje- 
Stameiui  more  numerouB  than  the  Lolics  of  the  coirtUa,  and  all  fertile. 

Flowers  polygnmons  :  calyx  free.  Gbkhacb^C. 

Flowers  perfect :  calyx  morv  or  less  adnate.  STrRACACSiic. 

Stoinens  as  many  fertile  ii  the  lobes  of  the  eotoUa  at)d  opposite 

tbetu.  Safotacba. 

Group  6.  Ovary  free,  or  with  the  base  merely  coherent  with  the  tube  of  the 
calyx,  one-celkdj  with  a  free  central  plncenta.  Stamens  inserted  into  the 
regular  corolla  oppoaite  Its  lobes  !  wbidi  they  equal  in  number.  Seeds 
allniniiDana. 

Shraba  or  tTcv»  (all  tropical) :  fruit  drupacecus.  Wrnnifkctx. 

Herfaa  ;  fruit  capsular.  Fmtxulaous. 

Gnap  7.  Ovary  fre«,  one-ccUed,  wHh  a  single  ovute ;  or  two-celled  wJth 
several  ovules  attached  to  a  thick  central  plaeeata.  Stamens  as  maoy  aa 
the  lobes  of  the  regaUr  ooroll*  or  the  tiearly  distinct  petals.    Seeds  alhn- 


Ovary  two-oelled :  style  single  :  stamens  4,  or  rarely  less,      FLAKTAOtHAefex. 
Ovary  ooe-cclled :  styles  and  stamens  5.  PLcrarBAQiHACBW- 

Grotip  8.    Ovary  free,  or  rarely  partly  coherent,  one-  or  two-  (or  spurioiuly 
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fbor-)  celled,  with  namerons  ovalea.    Corolla  bilftbiate  or  irregnlar;   the 
stamens  inserted  upon  its  tube,  and  mostly  fewer  than  its  lobes. 

Oraiy  I-cellcd  with  a  central  placenta.    Stamens  2.  Lvktibuulcba. 

Ovary  I-celled,  or  spuriously  2  -  5-cclled  with  parietal  placentae. 
Seeds  very  numerotu  and  minnte,  albominoos. 
Plants  destitute  of  green  herbage.  Obobamchacelb. 

Plants  with  green  herbage.  Gbsreriac&x. 

Seeds  few  or  many,  large :  albomea  none.  Biononiackjs. 

Orary  2-celled,  with  the  placentas  in  the  axis. 
Corolla  convolatc  in  aestivation.    Seeds  few ;  no  albamen.       AcANTHACKiB. 
Corolla  imbricated  in  aestivation.    Seeds  albuminons.      Scbophu i.aiuacb.b. 

Gnup  9.  Ovary  free,  two-  to  foor-Iobed,  or  at  least  separating  or  splitting 
into  as  many  one-seeded  nnts  or  achenia,  or  drupaceous.  Corolla  regular 
or  irregular ;  %he  stamens  inserted  on  its  tube,  equal  in  number  or  fewer 
dna  its  lobes.    Albumen  litde  or  none. 

Stamens  4,  didynamons,  or  8.    Corolla  more  or  less  irregular. 

Ovary  not  4-lobed  :  style  terminal.  VEBBBVAOBiB. 

Ovary  of  4  lobes  around  the  base  of  the  style.  Labiatjc 

Stamens  5-    Flower  regular.    Leaves  alternate.  BoKRAOiirACE.z. 

Grwp  10.  Ovary  free,  compound,  or  nurely  the  carpels  two  or  more  and  dis- 
tinct :  the  ovules  usually  several  or  numerous.  Corolla  regular ;  the  sta- 
mens inserted  upon  its  tube,  as  many  as  the  lobes  and  alternate  with  them. 
Seeds  albuminous. 

Placentae  2,  parietal  (sometimes  expanded  or  united).    Embryo  minute. 

Hairy  herbs.    Albumen  cartilagiilous.  Htdbophtixackjb. 

Smooth  herbs.    Albumen  fleshy.  Gbktianacbjb. 

Placentae  in  the  axis :  ovary  with  2, 3,  or  rarely  several  cells. 

Embryo  large,  coiled  or  folded.    Seeds  few.  Co!rvoLTmjiCB.x. 

Embryo  straight,  with  broad  cotyledons.  Polbmoniacejb. 

Embryo  curved,  rarely  straig^  slender.    Seeds  numerous.         8oLAMACJt.B. 

Group  II.  Ovaries  2  and  distinct  (or  sometimes  united),  but  the  stigmas  united 
into  one  and  often  the  styles  also.  Stamens  as  many  as  and  alternate  with 
the  lobes  of  the  regular  corolla,  which  is  convolute,  or  rarely  valvate  in 
aestivation.  Anthers  often  connected  with  the  stigma.  Fruit  usually  a  pair 
of  follicles.  Seeds  mostly  numerous,  often  comose.  Embryo  large  and 
straight,  in  sparing  albumen.    Juice  milky. 

Pollen  powdery.  Afocyxacbs. 

Pollen  in  waxy  or  granular  masses.  AacLBPiADACKe. 

Group  12.  Ovary  free,  two-celled,  the  cells  mostly  two-ovuled,  and  the  fruit  one- 
seeded.  Corolla  regular  (sometimes  nearly  polypetalous  or  wanting) ;  the 
stamens  (two)  fewer  than  its  lobes.  —  Shmba  or  trees. 

Seeds  erect     Corolla  imbricated  or  contorted  in  aestivatioiL  Jasxihacea. 

Seeds  suspended.    Corolla  valvata  in  sBsthration.  Ouuouk 
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837.  Ord.  Capri foliaCEIB  {Hon«ytncM«  Famiitf).  Mo-stly  shrubs, 
often  twiutng,  with  opposite  leaves,  and  no  Blipules  (but  Viburatira 
often  baa  appendages  like  them).  CaljiE-tube  adnate  to  tbe  2-5- 
cclkd  ovarj;  Use  limb  4-5-clefi™  Cololla  regular  or  irregular. 
Staiuens  in^erteiJ  on  the  coroUit,  zs  many  aa  tbe  petals  of  which  it  is 
WMnposed,  and  attemato  wilh  them,  or  rarely  oue  fewer.  Fruit 
mostly  a  berry  or  drupe.  Seeds  pendulous^  allmminous,—  ^j;.  The 
Honeyauckles  (Ijonicera),  which  have  usually  a  peculiar  bilabiate 
corolla  ("i'^)!  t''P  SnowbeiTy  (Symphoriearpus),  Dier\-illa,  wbieh 
has  a  capsular  fruit,  &.e.,  cttmpotie  the  tribe  Lo>riCEKE^,  cbaructer- 
i zed  by  their  tububir  flowers  and  filifoiTO  stjle:  while  the  Kkler 
(Sambucu^)  and  Viburnum,  which  have  a  rotate  or  urn-<hap«d 
mrolla,  form  the  tribe  SAMBt;cE^.     Chiefly  plants  of  temperate 


region!.  Several  apecie**  such  ss  Honeysuckle,  &c,,  are  widely 
cultivated  for  omameut.  Tliey  are  generally  bitter,  and  rather 
active  or  nnu'eous  in  their  properties. 

838,  llrd.  EaltlaceiE  {Madder  Family/).  Shi-ute  or  trees,  or  oftjen 
herbs,  witli  the  entb*e  leaves  either  in  whorl*,  or  opposite  and  fur- 
nished with  stipules.     Calyx-tube  completely,  or  rarely  incompletely 

no.  SCO.  Brniu-b  of  T<oti)cem  {Xjlti(rti«5n}oblongtrollii ;  {ft«  two  *njie»  nnlted*  US)  L> 
nlcBni  [CapiifotluDi)  jiuriOon-  8(J1.  A  fiowcr  tbout  tho  ttatutiil  aim.  Sffii,  IjiMiglttidlliiiU  t*t- 
UaD  of  thjg  eivnj.  !K3-  LiPiigitadlnRl  aecCJgn  «t  »  nui,gniSvd  atvl,  ihowisg  Uie  nlbuitiMi  u>d 
idDatetQitK^o. 
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adiiAie  lo  llie  2-5-ceUed  ovarj ;  tUe  Unab  four-  ot-  five-cleft- or 

lootltt'd,  or  ooL-asiionaliy  ob.'g.](ftt».  Stutnt-ni  as  miiny  a-,  ihe  lolwa  orf* 
the  regulai'  coitiUa,  ami  alternate  with  tliem,  insci'led  on  the  tube. 
Fruit  various.  Seeds  olbuminouij.  —  This  extensive  family  dix-)d«« 
into  two  print-ijiul  i^ulrorders,  viz.:  — 

839.  Snbord.  SlcllQklE  {Madder  Family  proper).  •  Herbs,  with  the 
leAV&s  in  wliorLs ;  but  all  except  a  single  pnir  are  generally  gupposecl 
to  take  l)ie  place  of  stipules. ^ — Ex.  Galium,  Rubia  (the  3'Iadder}^ 
iSsc.,  tiemiy  all  bc-lon^ng  to  I  lie  colJor  parl^j  of  the  world.  Tlic  tocAs 
of  Madder  jield  the  important  dye  of  tllat  name;  auJ  those  of 
Bdvernl  f^pccies  of  Galium  are  imbued  with  a  similar  red  coloring- 
matter. 

840.  Subord.  Cintlionca  {Peruvian-Bark  Familt/).  Shrub?,  trees, 
or  herbs  ;  the  leavt- ■s  opjxusite  aud  fumitihed  with  sti|)ule*,  whieh  are 
very  various  in  furm  and  appcaranee.  —  Ek.  Cepliiilanllsus  (Button* 


brttsh),  Puikfieya,  and  an  immense  number  of  tropical  generft. 
Very  active,  and  generally  febrifugal  properties  prevail  in  this  large 
order.  It  fiimisbea  same  of  the  most  valuable  known  reanedinl 
agents,  among  tiiem  Peruvian  Bark  or  Cinchona,  and  Ipecacuanha. 

FTQ.  SM.  FitM  or  Hntit*  tJurtarfi  (ths  Madder)  ih  flower.  %&.  T))«  fnilL  S^M  Th*  two 
cOCKtitiuniC  pOrtkMiP  of  Uie  fruit  MpuKtiDg.  S6T  Vwtlr*!  Motion  (rf  jmo  curpel,  itiovriug  U>« 
curvACl  nalxTo     W^-  Scctkni  of  b  flnwer  of  R«liuin. 

FIG.  S89.    CepbKltHithni  (Kddmtali*,  Um  Butbn-lhuti.    870.  A  flowar,  takn  tsaat  th« 


The  febrifugiil  pi-operties  of  iLe  former  depeml  on  the  pi'e^ience  of 
two  &tka1oidfl,C*nirAonTa  and  Quinj'a.,  both  combined  with  Kinic  acid. 
The  Qainiiuina  bttrls,  wtn't-h  are  dtmveil  from  some  sfmcif^  of  Ex- 
ostemma  mid  other  We?t  Indinn,  Mexican,  and  Brazilian  genera, 
ffootiiiiv  neilhcr  cincbonia  nor  qiiinia.  The  biirk  of  Pinckneya  pu- 
bens,  of  the  Soutbtrn  Uniipd  Slate?,  lias  been  substituted  for  Cin- 
chottA.  —  Tho  true  fyecdciirtnlia  i*  furnished  by  the.  roots  of  Copha^ 
seli^i  Ipecac Lirttitin  of  Bmzi!  and  New  Grantidji.  Its  emetic  principle 
(allied  Emetine)  also  exists  in  Psychotria  cmetica  of  New  Granada^ 
which  funiishts  the  striated,  Maek^  or  Peruviati  Ipfcncitfmha.  The 
order  likewise  furnishes  Coffee,  the  horny  seed  (albumen)  of  Colfaea 
Arabic*.  Aceordinj*  to  Blume,  the  leaves  of  the  Coffee-plant  are 
used  as  a  subsstitute  for  tea  in  Java.  —  To  thi.i  order  may  be  ap- 
pended, cither  as  a  snborderj  or,  a^  in  a  general  work  it  la  more  con- 
venietitly  regarded,  the 


^m 


841.  Ordf  Loganiaeen,  which  may  be  briefly  said  to  be  Hubiac«e 
with  a  free  calyx,  and  manifestly  connected  with  the  Cinchoneie 
through  thij  Houdtonia  section  of  Oldenlandia,  with  a  partly  ^u 


ffO.  872.  OMen)M»d!s(Hinist«i]b)mirulini.  S73,  ST*  Tti«  t-vo  Mrta  (if  flmren  th»t  iMffer- 
«nt  li]i]1lTlituiil*  t>«Af,  with  %h»  wirollm  Imltl  dpen  ;  *iie  with  the  p-buneu  wA  tb«  bw,  the  other 
te  thii  tammttof  tlia  talM  -  tb«  toww  flgura  «howi  hljokawUan  of  th«  OTSTy.  STSt.  Cran' 
rrcttrm  of  im  antber,  iTi«giiln«<l.  87*>  Anlhrr  leas  enbr^v],  oiwhId;;  lojujltmllBRllif.  877. 
Ci|unile  with  lh«  «nl.vx,  %'%.  979  Viewa  tif  tba  opMila  lu  iUlilwvQc*.  B90k  IMagikU  of  a 
ciiiM-««i;tki«  <d  Uu  Uiwxpaiiitoil  floT«r. 

ar 
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calyx.  On  tbe  other  b&iuL,  litej  run  close  to  $en>p}iti]anite«e  sad 
A|Mcynac«#.^S|iigella  Mariiandica  (tite  CnruUna  Fink-TOOt,  a 
wdl  known  vermifuge,  of  aomewbat  acHd-fiarcofic  properties),  and 
GeWmiutn  (the  so-called  Yiillow  JeagLamme  of  the  Smittiem  Stiile*) 
are  the  most  cotfipicwnu  TepreseplAdves  of  lh&  grcHip  in  this  coim- 
trj.  The  actife  properties  of  the  &mi)y  are  ino^i  emspicuofis  in 
species  of  Sttychaot^.  Tlje  latal  drug,  ^'ui-ronuVo,  from  which 
ttrychnine  in  extracted^  ooaasA&  of  tlie  hix^  of  an  East  ludum 
Stry^clutos.  TinUe^  anotlter  Mghtfiil  poi^^m,  is  prepared  Jrom  a 
Java  specieii,  and  the  Ouari  potdOD  of  South  America^  from  a  third 
^eoi«a.  M<;unwh)Ie  a  Bruzillan  apeeies,  S.  Pseuduqiuiia,  ha^  a  harm' 
kas  fhiit,  and  its  bark  (  CcfKiUhe  hm-k)  b  reputed  to  he  an  excellent 
febririige,  fully  equal  to  Onchona. 

842.  Ord«  Vaitri&naceB  (  Vt^riojt  Family).  Herbs  with  opposito 
leaves,  and  no  etipules.  Flowers  often  in  cymes,  paniclet^t^  or  beadi;. 
limb  of  the  adnata  calyx  two-  to  four4oot)ted,  obsolete,  or  eke 


forming  a  kind  of  pappus.  Corolla  tubular  or  funiiel-tbiin,  some- 
times with  u  .«pur  at  the  baae,  four-  or  five-loU:d.  Stamens  dis^tin^ 
inserted  on  the  corolla,  usually  fewer  than  its  Iobe«.  Ovary  one- 
no.  set.  BrmehoT  IMkl'atopvniin  BSS.  A  mB«til(l«d  Rowo'.  S83.  A  thiit.  BM.  An 
«iiUin;«l  cittmHweUoD  of  Um  taoi*,  and  the  eotylcdinii  of  tbe  netl  In  tiM  olncla  lertUe  cell  like 
I  WD  finpt.v  i^U»  Hire  cocAuemt  Intn  tmt.  BS&  Flaurpr  ef  ik  T4l«riiB,  with  on«  of  tlM  pippa*- 
ini«  IiHrtlfi  tit  tlic  calyx  unnlleil.  StH.  8«oUoa  thntggU  the  t>v»rj  mod  «iibr>o  ;  tin  lijhUW 
of  tlM  CsljK  Lruknu  swajr. 
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fovuled,  with  one  perfect  cell  and  two  alwrtive  ones.  Fruit  a  kind 
l>f  atilictiiiim.  Seed  siiJ^peuded,  txalbuminous.  Enibrjo  stmiglih 
radicle  superior. — JUx.  Valnnatia,lhe  Vakrian,  and  Falia,  tlie  I^'uiib- 
Lettuce:  the  lattt-r  is  eaten  as  a  ealad.  Tlie  pereniiiiil  specie^ 
esptJciflUj'  tlie  TQOt?^  exhale  a  lieavy  and  pt-culiar  odor,  have  a  .•lome- 
what  biltor,  acrid  ta^ite,  and  are  R]itispa*uiodie  and  vermiftigaL 
Valerian  of  the  shops  u  chiefly  from  Valeriana  officinalis  of  the 
South  of  Eurape.  It  produces  a  peculiar  intoxication  in  cnu.  The 
large  root*  of  V.  ednlis  ai-e  eaten  by  the  aborigiiie:^  of  Oregon. 
The  famous  Spikaiirrd  of  the  nncienls,  estet-mtd  as  a.  otimulaDt 
medicine  as  well  as  a  perfume,  is  the  root  of  a  Nanlostach}'s  of  the 
Himalayas^ 

843.  Onj.  Dfpsaeea  {Teasel  Family).  Herbs,  with  opposite  or 
wliorled  sessile  leaves,  destitute  of  stipules.  Flowers  in  den*e 
heads,  wluVh  are  Burroiiiidcd  by  an  involucre.  Limb  of  the  a<lnat6 
calyx  cui>-slmped  and  entire  or  toorln?tl,  or  forming  a  bri'illy  or 
plumose  pappus.  Cjorolla  tuhulai'  j  the  hmh  four-  or  (i^e-lohf'd,  some- 
what irregular.  Stmnt-ns  four,  difstinct,  or  rarely  united  in  pairs, 
often  unequal,  ingerted  on  the  corolla-  CH'ary  one<'elled,  onc-ovuled. 
Seed  suspended,  albuminous.  —  JSr.  Dipsaeus,  the  Tea^elj  and 
Scabic^a,  or  Scabious*.  All  natives  of  the  Old  World.  Teasels  are 
the  dj"ied  head'*  of  Dtpwicua  fullonum,  covered  with  stift'  and  spiny 
bracts,  with  recurved  points. 

844.  Ord.  Compositffi  {Composite  or  Sun-fiower  Famt!^).  Herfafi 
or  fihrubaj  with  the  flowers   in  hcad^   (compound  flowers  of  the 


ii 


older  botanists,  394,  Fig.  323  -  325),  crowded  on  n  receptacle,  and 

surrounded  by  *  set  of  brju'ts  (scales)  forming  an  involucre  ;  the  eep- 

[*rate  flowers  often  furnished  wilh  bractkts  {c/ittjf,  puhte).     Limb  of 

fthe  adniite  calyx  obsolete,  or  a. pappus  (Fig.  5 G!)- 573),  oon!»idting 

FIQ.  8KT.  A  Ima  «f  Howus  arUklwry  (fig.  323]  nrtlciJljr  41*U«I- 


iSG 


iLLraTSATioira  of  thk  ifATtmju.  orders. 


of  hairs,  bristles,  scaler,  i&c  Corolla  regular  or  irregular.  Sta- 
mens five,  lis  many  as  the  lobes  or  teeth  of  the  re^lar  corollaj  in- 
serted on  its  tube  :  anthers  united  into  a  tube  {tynyeneiious.  Fig. 
463,  -1G4).  Style  two-cleft-  Ovule  solitary,  erect,  anatropou*. 
Fruit  fln  achetiium  (Fig.  568-573),  eitlier  nuked  or  crowned 
with  a  pappus.  Seed  destitute  of  albumenn.  Embryo  straight.  — • 
This  vast  but  very  natural  family  L^  dividej  into  three  eeries  or 
suborder j};  viz«;  — 

845.  Sobord.  TabalinDrS.  Corolla  tubular  and  regularly  four-  or 
fire-lobed,  eitlier  in  all  the  flowers  (when  (he  head  is  discoid^,  of  in 
the  central  ones  (those  of  the  disl;)  only,  the  tntiro;iual  or  raj^  Jlototrt 
presenting  a  Itgtdate  or  9trai>-sbaped  corolla.  —  Mx.  Liatris,  Eupato- 
rium,  &c. ;  where  the  he^s  are  fmnto^amous,  that  i$,  the  flowers  all 
tubular,  s^imilur  and  perfect :  Ilelianlhus  (Sunfluwer),  Helenium^ 
A^ter,  Ac.  I  where  the  beadi  are  hefero^amous ;  the  dttk  Jiower$ 
being  tubular  and  perfect,  while  those  of  the  ray  are  Upttatr,  and 
either  ptdtiUate  only,  or  neutral^  that  is,  destitute  of  both  stamens 
and  pistils. 

846.  Sllbord.  Labialiflorffi.  Corolla  of  the  di^k-flowers  bilabiate.  — 
J5r.  Chaplalia,  of  the  Southern  United  States ;  and'  mjuny  South 
Ameriean  genera,  &e. 

8 17.  Sllbord.  lignlinttrOE.  Corolk  of  the  flowers  (both  of  the  disk 
and  ray)  all  ligulale  and  perfect.  —  .Ka:.  The  Dandelion,  Lettuce, 
Cicliory  (Fig.  887),  &c. 

848.  Thia  vast  family  comprise*  about  si  tenth  part  of  all  Phae- 
nogaraoua  plants.  A  bitter  and  ajitringent  prineiple  pervodea  tJie 
whole  order  -,  wliicli  in  some  is  tonic  (a^  in  the  Ghamotnile,  lh« 
Bone.*et  or  Thoroughwort,  &c)  i  in  other*,  combined  with  mucilage, 
so  that  they  are  demulcent  as  well  na  tonic  (Eleciirapane  and  Colts^ 
foot)  ;  in  many,  aromatic  and  extremely  bitter  (such  a.^  Wormwood 
and  all  the  species  of  Artemisia) ;  flometimes  accompanied  by  acrid 
t^ualities,  as  m  (lie  Tan.-y  and  the  Mayweed,  the  bniised  fresh  herb- 
age of  which  blisiters  the  skin.  The  specins  of  Liatris,  which  abound 
in  terehinthine  juice,  are  among  the  reputed  remcdtea  for  the  bites 
of  perpenis;  so  are  some  ppeciea  of  Mtkania  in  Central  America. 
The  juice  of  Silphium  and  of  fiome  Sunflowers  is  resinoti.-i.  The 
leaves  of  Solidwgo  odora,  wldch  owe  their  plea«uit  JinijMite  fragrance 
to  a  peculiar  vohuile  oil,  are  infused  a**  a  substitute  for  tea.  From 
the  seed*  of  Sunflower,  and  BevcRiI  other  plants  of  the  order,  a  bland 
oil  is  expressed.     The  tubeni  of  Hcllantbus  tubero^jua  are  eaten 
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under  the  name  of  Jerusalem  artichokes  5  Girasola,  the  Italian  name 
of  Sunflower,  having  become  Anglicized  into  Jerusalem.  True  arti- 
chokes H,re  (he  fleshy  receptacle  and  irnbricaled  scales  of  Cynars 
Scolymus.  The  flowers  of  Carttiamua  tinctorius,  often  called  Saf- 
fron, yield  a  yellow  dye,  much  inferior  in  quality  to  true  Siiffroo. 
—  The  Ligulifloran,  or  Cichoraceie,  all  have  a  luilky  juire,  which  is 
narcotic,  and  lia:)  been  employed  aa  a  gut^titute  for  opiitm.  Tho 
bland  young  leayes  of  the  garden  Leltiioe  are  a  common  sahtd.    Tbe 


ua  m* 


Iflr 


roasted  roots  of  the  Wild  Succory   (Gchorium  Intybus)   are  ei- 


II 
I 


FIO.  888>  Head  of  Ustrli  fqDirrot&fdlMoid ;  tba  Scrwen  &11  tubuUr  ■nd  perfert).  889. 
TlK^  punn,  wLLh  Lbe  ai^alefl  of  one  Bide  of  th»  imbHcAt«t  iaTolat^zii  i^piaTiKl  ^  &fi4  t^fo  >U  Ikut 
floweia  but  DDft,  sbowlDg  th«  niJccd  fl^t  mcpUcle.  890  FartioQ  of  fine  cf  tbe  pInmiMs  bri>- 
Um  flif  Wm  oi^illUty  pa.ppiir  SOI  B(«4  df  Belnnlniu  j.qtu]S)i%t«  piet^rogBtDiKw) ,  tht  myi 
beuutl,  couiitUDK  DMTolj  of  ft  Ugi[ii«t«  WKlMk  8SQ-  Xbt  Hiu*)  Witt)  clM  tlowen  ftll  mnond 
rnta  tb«  rauDdWi  nccptacU,  except  ^.tlagle  dl»1c-d<rirpr  uitl  un«  nr  tvn  nij'»:  ttw  :«&«>>& 
■C«lw4  of  the  IhtdIucri  la  •  tingle  kiHm<.  BO^.  HH|^lfled  dLoli-Oower  of  tbe  ninv  :  the  coroUb 
exMbLtbig  tbQ  p«cn]|kr  tenadoD  €f  the  fuuilj  ;  Eumtilj,  the  tgIdb  corrvspoodiiig  to  Ibft  nimljirt) 
uiJ  usdibg  «  bnuich  liong  tli«  marglbji  «f  tlw  lobe*.  8M  Tb«  nuiu),  wltlt  ttw  cnrDlla  re- 
tDOTod  \  tb»  •rhrDtum  cmviwd  vltb  the  limb  of  tb«  cilyi:  In  tlu>  form  of  »  ctailh'  p»pr>u>,  of 
KboQi  pTE  i«»le#.  SSQ  A  chslTvf  the  pappus  moi*  magnUlal.  89S.  A  tubnkr  comllw  cif  thl« 
fuailj  Uld  Open,  ihowlcg  Che  TeoatLon  ;  ».Dd  »Ibo  tbe  fln  IJingaBatlode  Inthrn  lUilWd  io  • 
tahf,  tJirougfa  wbich  tli«  two-clefi  (tyl«  pwK).  WR.  Bead  of  Drwopis  smpkxJfKuli!!,  with 
tbe  floweri  n^qioTed  from  tb»  tlonptcd  iptta-llke  reeapt«:l*  eictipt  %  J^ir  tt  the  boM  :  A, 
ftcheoliuii  of  DM  ttt  VbH  dbk-llDwen  awgnlltod,  ptnl?  fOc]a««4  br  )(«  linrti*t  (ebaff  M 
pal«) ;  the  pippiif  nbmletfi  BBS-  I'Wt  cif  tba  IsTolncn  end  tlTpolat*  (hDD«j»mi'>-1lk«)  r» 
cwptacle  of  OAotoTdon  cr  CottOD-Thlctlt.  180.  A  pvrfeet  ud  11pil»t«  lla«et  «if  Ui*  I^wdellDD, 
with  Iti  bab^lUie  ot  eaylllu'^  lMipp>t«, 
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t^nsively  used  to  ftdiiltiTate  coffite :  and  the  rooN  of  some  ^|>e("ies 
of  TrjigojKvgon  (Salsify,  Oyster-plftnl )  mid  Seorzonei-a  are  woH- 
known  <?sculenta. 

843.  Ord.  lobeliaMB  (Lobelia  Family).  Herbs  or  somewhat 
shrubby  plant's,  otlen  yielding  &  milky  juice,  with  alternate  leaves 
ftnd  ]ierfi?ct  flowerii.  Limb  of  the  ftdnate  calyx  five-cleft.  Corolla 
irrfgiibirly  fi'v  e-lobt'd,  usuaJly  apiMiaring  bilabiate,  rlefl  on  one  sitle 
neiuiy  or  qtillo  lo  the  ba-ic.  Slameii.>i  5,  epigj^nous,  coherent  into  a 
IuIh*.  Sligma  fringed.  Capsule  one  -  several-celled,  iiJiiny-seeded. 
St'ftli  albuminous.  —  Ex,  Ixiljelia-  All  narcotico-acrJd  poi,«ons. 
The  well-known  Lobelia  inflata  (Indian  Tobacco)  is  one  of  the  mo>t 
jxtwerful  articles  of  the  materift  mcdica,  and  most  dangerous  in  the 
hands  of  the  reckless  qnarks  who  use- it. — ^Thid  order  ia  only  a 
fonn  of  thfl  next,  with  irregular  flowen*. 

850.  Ord,  Campamilacea;  {Campanula  Family).  Herbs,  like  the 
last,  hut  the  juice  less  acrid,  and  the  corolla  regular,  eanipanulate. 


KH 


avo  tvi  MS 

U&uidly  five-lobed,  withering.  Stamens  five,  distinct  Style  fur- 
no.  000.  Campuiala  totundUbJIk,  mueh  nduead  Id  dw.  SOL  1xib«ll*  loOitU,  ndoiwt  In 
ttm,  903.  A  flower,  ralaigcd.  903.  Tba  uoitad  fliam»i>t»  kol  aotlisn  BwrloctuE  tba  itijit ;  ttia 
enrolla  va&  limb  of  tile  Qvl*  \  <:u.t  f.vnj,  9(H-  Tiw  tttigaa  «iuTaHtJi]«4  lij*  a  Jiinft.  9QA.  Xna^ 
T*n»McUon  of  k  capiu'ic.    &0.>.  S«cUoi]  of  a  tniH{ti<ll»il  «e*d,  fbewlng:  the  embr/o. 
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r»tshed  wilh  collecting  hairs.  ^ — JEc.  Campanula  (Bell-flower,  Hare- 
•tljell).     Plaats  of  Istde  known  importance  to  man,  except  for  or- 
nament. 

S51.  Ord.  Ericaccffi  {Heath  Family).  Shrubs,  or  small  trees,  rarely 
''lierbii.  Flower*  regular  and  aymmutrical,  or  nearly  so ;  the  petals 
Bometiraes  distinct,  StaAien^  inosilly  distinet,  fife  from  tlie  corolla, 
as  many  or  Iwice  as  many  as  its  lobes,  and  ins'erted  mlh  it  (either 
hypogj'nous  or  cpinQnous) :  anthers  often  apfM.'ndiiged,  commonly 
o]>ening  by  terminal  pore:*.  Pollen  compound  (of  four  united 
grains)  except  in  the  !a--t  suborder.  Styles  and  stigmas  united  into 
one.  Ovary  with  two  or  more  cella  and  usually  numerous  oinuleis, 
free,  or  in  VuecineiB  cohen^nt  with  the  calyx-tube.     Seeds  usually 

khidefinitp^  albuminous.  —  Mast  botanists  give  the  rank  of  orders  to 
tlie  following  suborders. 


852.  Snbord.  Vaecinkc  {Whortleheny  Family).  Ovary  adnata  to 
the  tube  of  the  calyx,  becoming  a  berry  or  drupaceous.  Anthers 
two-celled ;  tlie  cells  neprly  dietinct^  mostly  prolonged  above  into  a 
tube.  Shrubs,  with  ecallered  or  alternate  leaves,  often  ever|^rcciu  — 
Fx.  Vafcinium  (Billterr}',  Blueberry,  Ci'anherry)  and  GuyluaiMicia 
(Whortleberry  or  Huckleberry). 

853.  Satwrd,  EricineB  {Tme  Heath  Familyy  Ovary  free  from 
the  calyx.  Fruit  capsular,  sometimes  baccate  or  drupncnous. 
Mostly  ehrubs.  Leaver  various,  often  evergreen^  Petals  rarely 
distinct.  —  &:.  Erica  (Heath),  Kalmia,  Rhododendron,  Gaultheria, 
Andromeda,  &c. 


TlOt  9OT.  B^utl^fa  of  EbodcdeDdnH)  LiippDnfciua.    608.  EnUrgrcI  Amrer,  with  LU  pedkd  Mil 
'  l)Mel>.     Mft.  A  flii«(!F  iriCb  the  enmlla  ratnor^,  mure  mi1nir;tvd.     91D    Tit*  cajuuln  of  TU  mail' 
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ILLUSTBATIONS    OK   THE    NATURAL    ORDERS. 


854.  Sobflfd.  EpacrideiE  (Epacrit  Family).  Shrubby  plants  tif 
tbc  Soullieni  heini^.}>liere,  with  Uie  afifKiOt  and  character  of  Heaths, 
but  the  anthers  one-ceiled  are  not  appendtiged, 

855.  Sobord.  PymlCB   {Pyrola  Family).     Ovjiry  free   from   tlie' 
calyx.      Peuik   dbtincL      Anthers  two-celled.      Fruit  a  capsule. 
Seeds  wJtJi  a  very  loose  cellular  testa.    Mostly  herbs.     L«3aves  fLtt 
axiA  broad,  evergreen.  —  Ex.  Pyrola,  Chimaphila. 


\ 


^M 


~^^ 


866.  Subord.  MonotropciB  {fndian-Pipe  Family).  Ovary  free  from 
the  calyx.  Petals  distinct  or  united.  Anthers  two-celled,  or  con- 
fluently  one-treUed.  Pollen  simple.  Fruit  a  capsule  Seed*,  with 
a  loose  or  winged  testa.     Parasitic  herbs,  destitute  of  green  color. 


no.  911,  GtLuUkerik  procuulwtit  (Cheoktrberry,  &e.)  912.  Tli*  cuiuf^;  nlyi  in  tbe  im- 
mntun  frutt,  %iZ,  Vertl»l  wctlon  of  ttu  pnlpj  or  l3en7-llks  ciJf  x  uid  Um  ti)Ho4c4  capaiils 
(ttta  ntd*  remoTed  froai  t]i«  plwentK  In  Obe  cell).  911.  nariioiita]  rwtlen  oT  Ui«  «•»«,  ihow. 
lug  ilM  1lTe<ieI!«{l  ca|MU>,  with  ■  plaeanta  proceeding  Crooytliii  Inner  kngk  of  oacb  wll.  9K. 
ScetiDn  of  k  wed,  imgiitAfd.  91Q.  Flower  of  a  Voccinlum  (Bliwtjenrl.  S>1T.  Vertical  wC' 
tlon  of  the  fi*tty  uid  kdheient  c&lyi  018-  Antbtr  gf  V^rHolmn  VitJ«-ldiEi ;  iHeli  nil  plto- 
IPBflid  Into  •  tiilH,  uid  opgtiiiiK  by  ■.  terminal  [Hin.  019,  Aiith«ir  vi  VMclnlum  Sf  jrlJUiii ;  Om 
nBOBellTnm  furnlfihed  w)Ui  two  appendagu.  030,  Stamen  of  an  Andn>raed&  ((^cikipe),  hImw- 
Isg  tbe  apjteiiiliieel  Of  (be  c«bii««ttTuin.  OSL  StiiiiKit  Of  AnMtttpkrto*  t)Tii.Ur^,  «>hovtog 
fha  Repiu-iil«  antlier-oellc,  oiKnlng  bj  a  fAJinJu^l  pots,  llie  a.}{)eadagK  tf  tba  iKHUMGtiriUil,  and 
tha  CLlaiiwDt^  whicb  b  iwdien  at  tlie  baas. 


EXOOESOUB   OR   DICQTTLEDOlf0lT9   Tl.Am9, 


44V- 


and  with  scales  instead  of  leaves.  —  Sx.  Monotropa,  the  ludian- 

837.  Ill  thisi  diversified  and  widely  diffused  order,  the  bark  and 
foliage  are  generally  astringent,  oft«n  Etimulant  ur  aromatic  from  a 
TolatJle  oil  or  a  rcsiiTous  matter,  and  not  seldom  narcotic.  Thus,  the 
leaves  of  Rhotiodendronj  Kalmi%  and  all  llie  related  plantt;,  are 
del«i(erio4ij3  (being  stimulant  narcotics),  or  suspicious.  Tlie  honey 
made  from  their  flowers  is  sometimes  poiionou?.  The  Uv.t-Urai 
and  the  Chimnphila  (Pipsissewa)  are  the  chief  medicinal  plants  of 


o 


the  order.  The  berri^  are  generally  edible,  and  sorae  are  largely 
used  for  the  dessert ;  oa  Cranberries,  Blueberries  and  lluckteber- 
riM.  The  fleshy  cal^TC  of  Gaultlicria  (Cbeckerberrj',  or  Wint^iv 
green)  lias  a  very  pleasant  and  well-known  aromii.  Many  Ericfleeas 
are  cultivated  for  omameilt,  eepecially  Rhododendrons  and  AEaleas, 
Heftths  and  Epacrises. 


FIG.  ym,  PjMla  chlonnttu,  ndaoed  Id  tliw.  K23.  Enlii^  Aower,  024.  TAigcMtd  uttr 
man  925.  Puti].  936.  Cn»f-iectkiti  of  the  M)Mml«.  S2T.  A  tiighly  inBcnUt«l  nscd  ft2S  Tb« 
Siicleoj  iwnoTcd  tmm  tbe  loow  oeUuW  k«t»,  uid  illTlded.  ihEitriDB  the  mtj  nilnuto  entarTO, 

1110.929,  Hoiwtmpauiiiaon..  930.  ApeUl.  fl31.  CKpaulc  vlUi  tb»aUinMM.  SUB  Tntm- 
Ttiw  lectloa  ist  th*  mae ;  Uh  tbick  ud  lobod  pisecDt*  ooTuad  witli  nry  mlnala  wrii. 
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858.  Ord.  Aqtlifolinfta!  (Hbiltf  Family).  Tree.^  or  flirubs, 
monly  wiflj  cori«t'L'ous  luuvcs,  and  Biiia!!  axLUary  polygamous  fiow^%~ 
Calyx  of  tour  lo  nx  sepals.  Corolla  four-  to  six-parted  or  cleA ; 
the  sdimens  as  tiiuny  a^  its  segments  and  altemaio  with  the>m,  in- 
serted on  tilt:  ba.^e  uf  the  corolla.  Anthers  opt'tiing  loDgitudically. 
Ovary  two- to  si  JtHcelled  j  the  eelta  with  a  eingle  suspended  OTule. 
Fruit  dru|)a<-t'OU*,  with  two  to  six  nutlets.  Embryo  minutet  in  hard 
iilbuinen.  —  Mr.  Ilex,  the  Holly,  &c  The  bark  and  leaves  contain 
a  tonic,  bitter,  extractive  matter.  The  leaves  of  a  species  of  Ilex 
Hre  ti^sed  for  tea  in  Paraguwy :  and  ihe  famous  bfack  drhii  of  the 
Creek  Indians  h  prepared  from  the  leaves  of  Hex  vomitorift  (Cas- 
li^ena)  ;  which  are  still  used  oa  a  substitute  for  tea  in  miae  parts  of 
the  Southern  State:*. 

859.  Onl,  EtwMfete  (Ebony  Family).  Trees  or  shruH  desfitute 
of  lailky  juice,  with  alternate,  mostly  entire  leaves,  and  polygHraous 
flowers.  Calyx  three-  to  six-cleft,  free  from  the  ovary.  Coroltftd 
three-  lo  .«ix-t'3oft,  oflen  pubescent.  Stametis  twice  to  four  times  as  i 
many  ftft  the  lobcd  of  the  eorolk,  inserted  on  tliem.  Ovni^  Uiree-  to 
several-celled ;  the  atyle  with  a^  many  division,*.  Fmii  a  kind  of 
berry,  with  large  and  bony  eeeds.     Embryo  shorter  than  the  hard 


albumen.  —  Ex.  Diospyroa,  the  Persimmon.    Tho  fruit,  wbicli  b 

extremely  austere  and  astringent  when  green,  becomes  sweet  and 
eatable  when  fully  ripe.  Tite  bark  ia  |>owerfulty  arfiringent.  Fb~ 
onif  is  the  wood  of  Diospyros  Ebenus  and  other  African  aud  Asiatic 
species. 

860.  Ort.  StyreeaiKS  (*S(orai  FamUy).     Shrubs  or  treea,  with  per- 


FIO.  PSS,  rerfert  Snw^r  of  Dio«p]rt«i  TltgtDiuw,  Oa  FsiidmbHib.  934.  The  earotUk  Ud 
Ofwn,  And  HUiDeiiil.  935.  Tho  TmlL  S9S.  Sfclioq  tlirauglt  Uia  (rutt  lUlil  tuQJ  tRMll.  S9T. 
T«ra»l  icetioQ  of  k  and.    838.  Tbe  detictiied  tmtHTA 
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fesct  flowers.  Cal)Tt-tube  generally  coherptit  eitlior  with  tho  bnse  of 
the  ovaiy,  or  with  itis  whole  Burftice.  PetaJs  often  dbfinct  os*  nfurly 
60.  Styles  and  stignias  jwrfectly  united  into  one.  Stamens  dofinite, 
or  in  ihe  suborder  Stmplocine.*  mostly  indefinite  ;  filaments  more 
or  les9  nulled.  Cells  of  the  ovary  ©[iposile  the  calyx-lobes.  Oiber- 
wise  much  as  in  the  last  family.  —  Ex.  Stynix,  Haksio,  Symploeos. 
Some  yield  a  fragnuit,  baUaniit  resinous  substance  ;  such  as  Slorax 
ancl  Benzoin,  containing  Benzoic  acid.  The  sweet  leaves  of  our 
Syinplocos  tiitctorin  afford  a  yellow  dye. 

861.  Ofd,  Sapolateffi  {SapodUla  Famihj).  Trees  or  shrubs,  usually 
with  a  milky  jiiiee  ;  the  leiives  alternate,  entire,  corintTous",  the  up- 
per surface  commonly  shining.  Flowei-s  perfect,  regular,  axillary, 
usually  in  dusters.  Corolla  four-  (o  fight-  (or  many-)  cleft.  Sta- 
mens dhriiict,  inserted  on  the  tulie  of  the  corolla,  conunonly  twice 
as  many  as  ifjs  lobfii,  half  of  them  fertile  and  oj)po::ite  the  lobe?,  the 
others  petfdoid  sealefl  01*  filaments  and  altentate  with  llicm  :  antliefit 
extrorse.  Ovary  4  - 1 2-<'elkHl,  with  a  single  ovule  in  caeli  cell. 
Styles  united  into  one.  Fruit  a  b*?rry.  Seeds  with  a  boify  testa, 
with  or  Without  albunien,  —  >£<•.  Bumcliti,  of  the  Soutfiera  United 
States.  The  friiit  of  many  jip;ciea  jsj  sweet  and  eatable  ;  such  as 
(lie  Sapodilla  Plum,  the  Marmalade,  the  Star-Apple,  and  other  West 
Indian  i^pecie^i  The  Inr^e  iseeds,  particularly  of  eorae  kind-!  of 
6a.-«sia,  yield  a  hhnid  tixed  oil,  which  i^  Fomettiues  thick  and  like 
butler,  as  in  the  Ghee  of  India  (B.  butyracea),  iwd  the  African 
Ha  tier-tree. 

8G2.  Ordi  Hyninnceir.  Trees  or  shrabs,  mostly  with  alteniat*; 
coriaceous  leaves,  which  are  often  dolled  with  gland.-*,  and  with  all 
the  eharacterj  of  Primulaceas  except  the  dnipaceous  fniit  and  arbo- 
rescent hiihit.  —  Nearly  all  tropical  (Ardij^ia,  Myrsine). 

8G3.  Ord.  PrimtllaCPtf  {Primrose  Family).  Herbs,  with  opposite, 
wborled,  or  alternate  leaves,  often  with  naked  scapes  and  the  heaves 
pro^vded  at  the  base.  Flowers  regrular.  Stamens  in!^;rted  on  the 
tube  of  the  corolla,  as  many  as  its  lobes  and  opposite  I  hem  !  Ovnry 
fiee,  with  one  partial  exception,  one-celled  with  a  free  tentrfil  plu- 
S'centa  1  Ovules  mostly  indefinite  and  amphitroj>uus.  Style  and 
stigma  single.  Fruit  capsular ;  the  fleshy  central  placenta  at Uidied 
to  the  base  of  the  cell.  Seeds  albuminous.  Embryo  transverse.  — 
Ex.  Primula  (Primrose),  Cyclamen,  Anagalli*.  la  Siunolu-s  the 
L  calyx  coheres  with  the  base  of  the  ovarj-,  and  there  is  a  row  of 
tterile  ShuQenli  occupying  the  normal  |Ki?ition  of  the  first  6et  of 


U4 


iLLCSTRATlOMfl    Or    TBE   I^ATCRAL   OKDEXI, 


Btaoieiii^  namely^  alternate  with  ihe  lobes  of  the  oaroHa.     Seren! 
■EM  oraamental  in  collivaikifi,  euch  m  Pritnrase*  and  Aurkubs. 


664.  Onl.  Plantnginartffi  (Plantain  Famify),  Chiefly  low  herbs, 
with  small  gpiked  flowers  on  ««apea,  and  ribbed  radicftl  leaves.  — 
Oilyx  four-cleft^  pcniistenU  Corolla  lubulnr  or  urn-sliajwd,  s^jiriottd 
and  persistent ;  the  limb  four-cleft.  Stamens  four,  rareljf  two*  in- 
serted on  the  tube  of  the  corolla  alternate  with  its  f egmects ;  the  per- 
eistent  filumenU*  long  and  flaccid.  Ovary  two-celled :  style  single. 
Capsule  membranaceous,  circumeisfile  i  the  cells  one-  to  several- 
seeded.  Embr}'0  large,  Btraight,  m  fleshy  albumen. —  Et.  Plantagti. 
th«  Flantajn,  or  Ribgraj^s^  h  the  principal  genus  of  the  order.  Of  no 
hnportant  economical  qualities. 

865.  Ord.  Plnmba^naccffi  {LeadwoH  Family),     Perennial  herte^ 

FTQ.  939.  Primulm  Ulctuslola,  940.  Thp  «oi«ltK  tvnMimd  ;  tt«  tabe  laid  opeTL  Ml-  Tb« 
oljfA  dtvbSM  T«Ueal1rT  thowLcg  Ifaa  pistil.  H2.  Vertjcwl  Kvtkrti  ei  the  ty**Ty  ftnd  of  th»  trta 
nntnl  jil*r«tkt«i,  coT«»d  with  ot(i1««,  whlcli,  mvJj  llUa  tlwccll,  MS.  Ctp<ul«  «f  frimttlk 
TfHt,  M)l«(«at  tt  tb«  taninlt  t>T  Dntnertioj  teetb.  M4.  A  ungulfled  Hed,  HS  Bectkm  «f 
tbe  mne,  exhibiting-  the  tnimrem  nnbnro 

Ff(J.  M4.  [tmn<?1)  ot  Aniijg*lli»  turrtuti  (PlmpcTwl),  wfth  *  capmUi  ■howiug  tbt  Uot  ot  elr' 
EDBsMlt  ilebJscctics.    9i7.  Tbe  cat»u)e  [■pyiif)^  with  the  Ltd  fkUinc  a^tnif. 


►  1  A      -^^ 
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or  somewhat  shrubby  plants ;  with  the  flowers  often  on  simple  or 
branching  scapcSj  and  the  leares  crowded  at  the  bascj  entire.,  moi^tly 
sheathing  or  clamping.  - —  Ciilyx  tubular,  plaited^  five-toothed,  [jersist- 
ent.  Corolla  salver-shaped,  with  a  flve-parted  limb,  the  five  stamens 
ins^erted  on  the  tccfptacle  opposite  its  lobes  {Plumbago)  ;  or  else  of 
five  almost  difiliitet  ungnipnlate  (arai'ioua  or  coriaceous)  petals,  with 
the  stamens  ioserted  on  their  ckwji !  (Statiee,  &c.)     In  the  former 


case  th«  five  etylea  are  united  nearly  to  the  top ;  but  in  the  latter 
they  are  separate  !  Ovary  onc-cellcil,  with  a  single  ovule  pendulous 
from  a  strap-shaped  funiculus  which  rises  larom  the  hose  of  the  e«ll. 
Fruit  a  utricle,  or  opening  by  five  valves.  Embrj'o  large,  in  thin 
albumen.  —  £Ix,  Statiee  (Marsh-Roi*eniflry  or  Sea- Lavender)  and 
Armeria  (Thrift)  ;  sea-Bide  or  saline  plants.  They  have  astringent 
roots ;  none  more  so  than  th(»e  of  our  own  Marsh-Rosemary  or  Sea^ 
Lavender,  one  of  the  purest  astringents  of  the  materia  medica. 

866.  flnl,  Untibnlaceffi  {BifiddetwoH Family).  Small  herba,  grow- 
ing in  water,  or  wet  places,  with  the  flowers  on  scapes  ;  the  leaves 
either  submersed  and  dissected  into  filiform  se^enUi  resembling 
rootletSj  and  commonly  fumif'hed  with  air-bladderB  to  render  them 

FTO.  Ma.  A  flomrr  of  Flautjiftt  majmr,  enlarenl.  M9.  FliUl  960  Captulc  (PTxif.)  witli 
tbt  DWBWWDt  conUa^    %l.  Cncn-ccctlon  cif  «  pod  and  ttxAs.    96S>  V<rti(«]  kcUdu  of  ■  Wftd 

FIG.  %S.  CanllA,  kdA  e&4,  eatji  of  Tbrifl  (AnnvrU  Tulgnris).  9^  Plitll  trLCli  diriUnet 
■tjrln,  850  CnaMBcUoa  of  tJba  pod  •od  wed.  BCT.  Vertteal  gectios  of  Vbt  anxj.  nugnUled. 
to  ibmr  Um  of  o.)^ 
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Imoyant,  Fometimps  evanescent  or  wanting,  of  wljen  produced  m 
I  III*  jiir  (iHlere  atsd  pomewliat  fleshy,  clusttred  at  the  base  of  ihc 
scfipt',  Flowera  ehowy,  very  irregular.  Calyx  of  two  Bepnl^,  or 
untiqaally  five-parted.  Corolla  bilabttnte,  pei^onate  ;  the  rety  short 
tul>e  B[jurred.  Stamens  two,  inserted  on  the  upper  lip  of  the  co- 
rolla: anthers  confluently  one-celled.  Ovary  free,  one-celbd  with  a 
ee  central  placenta  !  bearhig  imnteroui*  ovules.  Seeds  de?tifule  of 
aumen.  Embryo  straight.  —  -Er.  Utricularia  (Bladderwort)j  Pio- 
guiculti.     Unimportant  pliintSi 

867.  (Irrt.  OfObanchafffE  {Broom-Rnpe  Famihj).  Herbs,  destitute 
of  grtfrn  foliage,  and  with,  scales  in  phice  of  leaves,  parasitic  on  the 
roots  of-  otiier  plant,'*.  Corolla  withering  or  persistent,  with  a  bUa- 
biote  or  mure  or  less  uTBgular  limb.     StAmens  four,  didynamouS) 
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inserted  on  the  corolla.    Ovary  free,  one-celled,  with  two  parietal 
pkcentsG  !  which  are  oflen  two-lobed,  or  divided.     Capsule  enclosed 

¥IQ  SS8.  Smneb  of  Bp{ph«gtu  VliglDliiiu  (Bcwh-dwixJ,  ddu-I^  of  tb«  rwtUTvi  liai:  Itw 
lover  flnawcn,  irltb  ihort  Imperfect  eonllu,  alooe  produclcig  Tl[]e  smkIe.  959-  h  flamr  ett- 
kifed.  960.  tiongltQitlDal  lecdDD  of  tbe  nm«.  901.  LoDgltudlna]  Hctlon  of  Uw  otaj,  mon 
a«pttfle4,  Rbitnltig  otm  of  Uh;  |«i49U1  pSacexAie  ooTDnsd  <iilth  tuirLuta  OtuIc*-  06S,  Cra>»<««r> 
tioD  «f  Cbe  nuns,  abflvtng  tbe  two  pkrUtol  plaeeDUF.  9G3  A  b^gblf  tBngDlflcHl  iMd.  B&j^. 
Seetioa  of  tike  t»am,  exblblting  tba  mlDUts  wlAtfo  urxt  thu  hlliim. 

FIQ.  965-  ApbjIkMi  nDlflonuii.  936.  A  Sower  about  tbfr  dw  of  niUun.  967.  TIh  taJiie 
laid  OfMB,  ihowtnf  (ba  dldj-ouiiouB  ■tomsua  uiii  tbe  pliUL.  StiQ.  A  na§iiU}«il  iiaUiwr-  OSS''  A 
nta^lfic4l  Hwd     970.  Sectian  ot  tbn  nai«. 
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in  tlie  persistent  corollru  Seeds  TOfy  tmroerous,  minute.  Embrj^o 
minute  at  the  extiicmky  of  the  albumen.  —  Ex.  Orohandie,  Epi- 
plicgug  (Beech-drops),  &c.  Astnngent,  hitterj  and  eseharotic-  The 
pulverized  root  of  Epiphegus  (thence  called  Cwncer-root)  b  applied 
to  open  caticeri?. 

80S.  Ord.  GcsnCfiflCEEEi  (."insisting  chicflj  of  tropicul  herbs  or  tender 
shrubby  plants,  with  green  foliage  and  showy  flowers,  the  calyx 
oflcn  partly  adherent  to  the  ovary,  afp"ccs  with  Orohftnehawse  in  the 
parietal  placentation,  atiiJcture  of  the  sec^tls,  &c.  Many  are  culti- 
vated in  conservatories  for  ornament,  such  as  species  of  GloKinia 
and  Achimenes, 

869.  flpd,  Bignoniaecee  {Bignmtia  Family).  Mostly  treesi,  or 
climbing  or  twining  ehnibby  plants,  with  large  and  showy  flowers, 
and  oppo!*ife,  pimple,  or  njwtly  pinnalely-eomjxjund  leaves.  Comlla 
with  a  more  or  less  irregular  five-lobed  or  bilabiate  limb.  Staiiions 
five,  of  which  one,  and  often  three,  ard  reduced  to  sterile  filaments 
or  rudiments  (Fig.  409),  or  four  and  didynamous.  Ovary  one- 
celled  with  (wo  parietal  placentae,  or  two-cellL'd  by  a  false  partition 
stretched  between  the  placentce,  or  rarely  by  their  meeting  in  the 
axi.^.  Pod  two-v:dvcd,  many-seeded.  Sr^cds  winged  (Fig.  601), 
destitute  of  albumen.  Cotyledons  foUaceou?,  flat,  hearlHshaped,  also 
notched  at  the  apex.  —  Ex.  Bignonia,  Teroma  (Trumpet-creeper), 
Catalpa,  and  other  tropical  genera.  Of  little  importance,  except  aa 
oniament.ll  plmits. 

870.  Suhtirit.  Srsamfffi  {Sesatnum  Familtf)  has  few  and  wingless 
seeds ;  the  fruit  generally  indiinited  or  di mjiuu-oous,  often  two-  to 
four-homed,  sometimes  perforated  in  the  centre  from  the  du^epi- 
ments  not  reaching  the  axis  before  they  divei^  and  become  pla- 
centiferous,  and  spuriously  four-  to  eiglit-celled  by  (he  ooliegion  of 
pnrt,9  of  the  plaeentic  with  the  walla  of  the  pericarp. — Ex.  Heaa- 
mum,  Martynia  (Unirorn-plant),  and  a  few  tropical  plantji.  They 
are  mucilaginous;  and  the  seed*  of  Sesamura  yield  a  good  fixed  oiL 

871.  Sulwril.  Creswnticffi,  consii^ts  of  the  Culahash-tree  (Crescentia 
Cujete)  and  a  few  allies,  among  them  Parmofiticra  cdulis,  the  Can- 
dle-treo  of  Pimama,  wliich  ako  have  wiugle^a  eeedd.  The  subacid 
pulp  of  the  gourd-like  fruit  is  edible ;  the  hard  shell  is  used  for  bot- 
tles, or  taliibashcs. 

872.  Ord,  AcQnlhaccffi  (Acmihvs  Famil*/).  Herbs  or  shrubby 
plants,  with  btnctentc  showy  flower;:,  and  opposite  simple  leaves, 
without  Btipulea.     Corolla  bilabiate,  or  ramelimes  almost  regularly 


ILLTJSTHATIOlia   Or  TH«   WATURAL   GRDETIS. 

five-lobed,  conToUite  in  Bcstivntion !  Stampns  four  and  didjufimotts^ 
or  oitlj  two,  llie  anterior  pjiir  being  abortive  Or  oWolHe,  Ovaty' 
two-ceU«l,  with  tlic  plawtitre  in  the  axis,  often  few-ovulf*d.  Seeds 
(soraelimes  only  one  or  two  in  ench  cpI!)  usually  ?up|»orted  by 
hooked  procc'^^pe?^  of  tlie  plueenta,  destitute  of  nlbtiiin»ti.  Tlie  cUisjii' 
fill  Ai-antlm.^  is  the  type  of  tliis  large  and  eluefly  tropical  order:  'm 
gnicefully  lobed  «iid  giuuated  leaves  fumisliptj  tlie  ovivimf-nl  of  the 
Coritithism  ciipitsil.  Tliey  are  emollient  plant?,  or  KOiiie  of  them 
bitter  or  t^ltghtly  acrid:  of  little  economical  H?e,  Sevfrnl  are  culti- 
vatf,'d  for  omann?nt, 

873.  OpiI.   SrnJphtllnriaceiE    (Ft^cort   Family).      Herb?,  or  ^mt>- 
times  slirubbj'  plants,  with  opt)Oi?ite,  verticillate,  or  aitemate  leaves. 


ITT  ITl  n4  IH$  tT.i       r?( 

Corolla  bilabiate,  or  more  or  less  irregular ;  the  loln'.s  imbricated  in 
aestivation.  Stamens  four  and  didynsunou^  (Fig'  "^07),  tije  fiflli  ot 
upper  stamen  sometimes  appearing  in  the  form  of  a  sterile  Slnment 

Flli.  9T1>  £i«nph  of  Oenrdia  purpiim.  87U.  Corolts^  or  tha  natnnl  «!»,  l«]d  open.  97S. 
Calyx  ttpd  ttyit  of  l,b«  moat.  &ii.  Miigslfled  tnoiretn  Mwtiaa  of  ttw  utmjle,  with  as*  of  Uw 
Talrn*  nmnTect. 

Km  9T&.  Omttolii  •uTBt,  tiatnnl  hIk.  976.  Oonltn  titd  open,  tbciirlng  ths  twi>  fiFrlb«| 
tt:imrti»  Hbd  two  riidlufnUrr  ftlurii^ntj  u  wrU  &s  the  plutU.  B77.  Tto  perfect  *tuu«iu  and 
■terila  fllamenl  o(  Cbeloao.    978.  Floinir  af  a  UiuiU.  (ToadlUx). 
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{Tig.  408),  or  vpiy  rnrejy  nnlhei'tferous,  or  often  only  two,  one 
pair  being  cither  suppruspt'd  or  rt'tIiR*d  to  sterile  filamntit*.  Ovary 
free,  two-cellerl,  with  t)ie  jihicentiK  iinitMl  in  (he  axis.  Capsule  two- 
valved.  Seeds  indefinite,  or  somclitnuij  few,  ftlhtmimoiis,  Kmbrj'O 
fmiill,  —  Ex.  Scrapliulai'iii,  Vcrbiiscum  (Mullein,  which  is  remarkable 
for  the  almost  regular  corolla,  and  the  five  often  nearly  perfect  stfi- 
mt'ii*),  Limu'ifi^Anlirrliinum  (Snapdragon),  &c.  —  Tlio  plants  of  tliis 
large  and  important  ordtT  arc  generally  to  be  suspected  of  delete- 
rious (bitter,  acrid,  or  drastic)  propertie-i.  The  most  important  me- 
dicinal pliint  la  the  Foxglove  (Diglutlis  purpurea),  so  remarkable  for 
ltd  po^vLT  of  lowering  the  pidse.  Numerous  species  are  cultivated 
ibr  ornamenL 

874.  Ord,  TfrhfUlltsPIC  {  Ven'mn  Family).  Herbs,  shnib«,  or  often 
trees  in  the  tropics,  mostly  with  opjwsite  leaves.  Corolla  bilabiate, 
or  the  four-  or  fivc-Iobed  limb  more  oi'  lest  irregular.  Stamens 
mostly  four  and  didynamous,  ocuasionally  only  twa     Ovary  free, 


entire,  two-  to  four-celled.  Fruit  dnipaeeous,  baccate,  or  dry,  and 
split  ling  into  two  to  four  indehisoent  one-aeeded  portions.  Sncda  with 
Uttle  or  no  albumen.  Embryo  straight,  inferior.  —  ^.r.  Verbena 
(Vervain)  is  the  principal  representative  in  cooler  regions.  There 
are  many  others  in  the  tropics ;  one  of  which  is  the  gigantic  Indinii 
.Teak  (Tectona  grandis),  remarkable  for  its  very  heavy  and  durable 

f  10.  STD  tnd  9^.  Flawi^rofa  VrTtwDkcDlKTRvd.  Bgl.  Th«  coroLb  Md  opnu  963.  Flilil. 
968^  Th«  fntlL  0S4.  CrAH-wctian  of  the  youp);  fruit  »nd  Ihe  FODttlaed  iMdc  98(k  fait 
•■pantinj;  into  ib  roar  coei!t.  S88  Crwff-FM tinn  of  dm  of  th«  oocd,  uid  a  fertk«l  j^tlofi  df 
tba  l««(ir  purt,  atmnisf  lh«  curSu*  of  Uic  coDtained  MSoL  DST.  Vertlul  iMUon  tliniflcit 
the  peiicvp,  Med,  Jud  embryo. 
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wood,     TIiL*  It'll vf'?  of  Lippsa citridom  of  tlif>  gank'iia  ^ii^ltl  an  agree- 
able perfume.     Olliers  nre  liilter  and  aitimntic» 

875.  Sabonl.  ?  PhfVinaCEBE  (founded  on  Phrj-nia,  of  a  single  species) 
if,  separated  on  a<-i-oiint  of  its  simple  pislil,  uniovulatc  ovary,  spiraJIy 
convolute  colyledonsj  and  supcrioi'  radicle. 

876.  Ord.  Labials  (Labiate  or  Mint  Familtf).  Rerbs,  or  some- 
what Fhrubby  plant*,  with  quadranjsfular  stems,  and  opjiosite  or 
stimi'timos  whorltjd  Icaveri,  replete  with  receplaclps  of  voliitile  oil. 
Flowers  in  axillary  cjTnules,  rarely  solitarj'.  Corolla  bilabiate  (Fig. 
45R).  Stamens  four,  didynamoua,  or  only  two,  one  of  the  piurs 
being  abortive  or  wauling.  Ovary  free,  dee[)ly  four-lolx'd;  the  cen- 
tral pfyle  proceeding  from  between  the  IoIk-^.  Fi-uJt  cons^isting  of 
four  (or  fewer)  h'ttlft  nuta  or  achenia,  included  in  ihe  persistent 
calyx.     Set*ds  with  little  or  no  albumen,  —  &.  Tlie  Sage,  Boee- 


^^ 


mary,'  LuTerider,  Thyme,  Mint,  &c  are  familim'  representatives  of 
this  universally  reeognized  order.  Their  well-known  cordial,  aro- 
matic, and  stonifiehic  qyjilities  depend  upon  n.  volatile  oil,  contained 
in  glundiilar  it'ceptacles  which  abound  in  the  leaved  and  other  her- 
baceous part.1,  with  which  a  bitter  principle  is  variously  mixed. 

877.  Ord,   BOFfasinnfCIE   {Ihrnge  Fmnifi/).     Herbs,  or  sometimes 
shntbhy  plan  is,  with  round  stems,  and  alternate  rough  kav&? ;  the 

Pia^  SSa.  ¥\owpT  6f  N>pet»  (Glwlionml  Im««J«iifwi,  nr  OnHnjd  Jtt.  *80  Jlppro«tan*Wi 
uitbrn  of  tmn  pidr  of  ituneiu,  magctfled.  OSO,  FlotFcr  of  »  lAmluni.  fiflil.  Comll*  at  L. 
MEiplexIcBulo  {Devi  Nattle),  l»ii  open,  ifaowlqf  tlie  didyniitnciui  lUiueDi,  &e.  WL  C*\yx  *nil 
torollK  of  Scut«Uftr(»  gulerleul&tt  (Shnil><miiX  BCt3>  Swtloa  of  the  9a^nrpfi  caj> ic  of  tfaa  mnr, 
brin^n^r  to  vSnw  tlM  i»tp}f  finiT-lcibfil  oTuy  Wi.  Cmet-mttitta  of  a  magtilStd  uhenlun. 
y96.  VerUEal  Metion  of  th»  nine.  aliDirliig  the  emliri'D.  BOQ.  Flcnrerof  Tnicrlnm  CanidHMtb 
Wi,  Mngnititi  aptti(tr  of  thu  ranio.  99S  Stuuen  of  tbe  Thyme.  8(i0.  Flowrr  of  HooanU. 
1000-  Muftolflcd  aiittii'i'  at  the  tAm«-  tOOl.  Fln««T  <if  «  ^N{«  ;  the-t^lvT  an  vr||  at  thn  romllB 
lilliiblste.  lOCJ  Mnenlfltnl  #Uini'ri  of  tbe  Ii3iu«,  wtth  viikly  Miunitea  autiiu^oelli,  C4i«  ot 
wbict  (d)  li  polLioirBnius,  tlu  Dtber  it)  imperfect. 
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flowers  often  m  one*sicled  ecorpioid  clusters  (407).  Calyx  of  five 
loafy  and  persistent  tepals,  more  or  less  unitcrl  at  the  bttdc,  rogular. 
Corolla  regular  ;  the  limb  fivL'-lobed,  often  witli  a  row  of  scales  in 
the  tliroat.  Stamens  as  many  as  its  lobes  and  alternate  witli  them. 
Ovary  deeply  four-lobed,  the  style  proceeding  from  the  ha^«  of  the 
lobes,  which  in  fruit  become  little  nuts  or  bardjicljenia.  Sools  with 
little  or  no  albumen.- — ^,  Borage,  Litlio^permuui,  JMToaotii^  Cyno- 
g]o!»3um  (Hound'e-Tongue),  Hcliotropium,  &c.  In  Echium,  the  limb 
of  (he  coroll.i  is  somewhat  irregulaTj  and  tlie  eiaraens  unequal.  In- 
noeetit  toatilaginous  plantjs  with  a  slight  arilringeuey  :  hence  demul- 
cent and  pectoral ;  as  the  roots  of  the  Comft^y.     The  roots  of  An- 


L 


chtiaa  tinctoria  (Alkanet)  and  Lithospermura  caneseens,  tec,  (used 
by  the  aborinfinea  iinder  the  name  of  Pctrcoon)  yi<'Ul  a  r«t  dye. 

878.  Subflnl.  ?  Cafdiseeffi  con<istg  of  tropical  wo<»(!y  ptuiit>;,  with 
ihe  ovary  entire  (not  foiii^lobed),  but  in  fruit  dniiwiepoiu  or  dry  and 
int[ohii?.eent,  four-seeded.  The  cotyledons  of  Corjia  are  pIhiimI  lon- 
gitudinally (and  are  often  etlible),  atid  (he  style  in  twice  (Virkoil. 

879.  Owl.  nydrophyilaceee  ( Water-lcn/  Familtf).  Hc'rb.s  u.-iualiy 
with  allernale  and  lobeJ  or  pinnaliifid  lenvoi^ ;  the  flowers  mo-itty 
in  cyraose  clusters  or  unilateral  racemes.     Calyx  flve-cle-ft,  with  the 

FtO,  lOCtS.  HynMtli,  or  Toftcet-qw-not,  KMH.  Thi  ictiit*  ennslla  laid  opeo,  Jbowfmr  eli« 
icalM  DftliB  throat,  ntiJ  (b«  tlmit  (bungM-  1006.  ^U  jiliU)  w\l\i  Its  roaT-Jobnl  vmj,  lOOCa 
Tbe  culjx  in  fruH;  two  of  tfan  llllle  null  bsTlDf  tUtni  »WK)r  frniu  the  ncpf\»c\r  \Cl\'.  Soe. 
thw  ofa  nur,  or  nlher  whtrDlaDi,  ttitartDg  tiM  vmbinro,  1006  Ru«ii»  of  Sjnijihrtmii  oBcU 
Walm  (Catnfre?).    lfNT9.  A  enroll*  taid  ft^nn  ',  MblUtlll(  Utt  luteoelati  and  tK>iiil«4  k^Ih  of  ttw 
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sinuses  often  appendaged,  perabtent-  Corolla  regular,  imbricated  or 
convolute  in  seativation,  uauallj"  furnished  with  ?cales  or  honej^-bear- 
u\g  groove:!  tnaide  ;  the  five  stamens  inserted  into  its  base,  altematt? 
witli  the  Jobes.  Ovary  free,  >vtth  two  parictiil  placenlre,  which  in 
H^drophyllum  dilate  in  the  cell  and  appear  likt;  a  kind  of  umer  peri- 
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carp  in  the  capsular  firuit.  Styles  partly  united.  Seeds  few,  or 
■Ometimes  numerous,  amphitropoua,  crustaceous.  Enibrj'o  small, 
in  hard  albumen.  —  Me,  Hydrophyllum,  Nemgphila,  and  Pliacolia ; 
nearly  all  Nortli  Atneriean  plants,  Aome  of  them  handsome  and  now 
well  known  in  cuhiTation.  To  this  ordL^r,  a^  a  tribe,  ie  now  joined 
(he  IIydrole.b  (formerly  the  onlcr  Hifdifffeacea:)^  having  often 
entire  leaves,  two  distinct  slylea,  a  commonly  two-eelk'd  ovary  by 
the  union  of  the  two  placentse  in  the  axi^  and  numerous  fieed^ 
with  a  fleshy  albumen.  Tbeae  are  chiefly  tropical  or  subtropical 
herb$,  or  low  ahrubs. 


no,  101D.  nj^oftyliam  Mtfjioieimk.  101L  A  nemei^  aeu\f  «f  tht  Bktunl  iitt.  lOli. 
OoniU*  IbU  opou.  1013>  P4.|wuJc,  with  th«  pnnUteat  aiyx  kud  stria,  lOIl  tUguHltd  Had. 
UU>  Sectiini  or  tb«  nmt     1016.  Ulgtil;  BUfoUlad  «iiibr;o. 
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880.  flrd.  PoIfmtmifiMBe  {P<^em<mium  Familif).     HerH  with  alter- 
nate or  opposite  leaves,  and  ponicled,  corymbose,  or  clustered  fiow- 


vm 


Visa 


en.     Calyx  five-cleft.     Corolla  regular,  with  a  five-lob<!<l  llmbj  coo- 
volute  iQ  eesttvation.     8tamen»  dve,  inserted  on  tlie  corolla  alternate 


I 


with  ite  lobe^^  oflen  unequal.     Ovary  free,  three -celled,  with  a  thick 


Fro.  1017.    Flowerp  of  PolemoiiliiiD.    1019.  Fto^fA  of  PhloK.    1019.  CoftilU  «f  tb*  i 
llid  open,  sho'ihjf  Uw  llAinttit  UMqa^lIy  IjnHrted  on   Iti   tutw.     VSH.  rintll  Xrt  th«  tuat. 

1031.  Cidw-BWdnn  of  theoptale  of  PolamoDluin.  1022.  CTcm-iwctioTi  nf  a  miif^lDcd  tveA, 
loss.  PtiT^ndlcittu  Rctlouof  tbe  nmc.  1034  Mn^iifledrmbr^o.  lOCig.  Oniu-CKUan  c€  (fa* 
dtblicHat  cik[vidl*  AfColkMii*,     l[l!2<i,  1027,  Capsula  of  LeptwLurt  i  loo. 

FIO.  102S.    P]r&lil4Uith«fm  bwbuiate,  of  the  PlDC-btonmi  of  New  Jmvf,  nttacttl  t\am     1020, 
rtttil,   In   Crult,  feltd  fhI^x,  cnlAr{iell      1090.  Corolla  <nd  itiuneni.     1031- '8ame,   laii  apNk 

1032.  A  n|»nito  timaaa,  ■aa^uiawl.    1033.  8«etku  dT  Um  debiKmit  npmil*.    1i)3i.  A.  tMi. 


<» 
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air  hnaiaa^  anr  fina  a  thick  e(>ac:al  cofaaa  vfcitk  Wan  At 
Tjmbtjo  u^jm^t.  m  ferfcr  or  !tox^  jftn^es.  —  £r.  Poie- 
fGn«k  YaSena).  nLicn.  GSa.  CUeflr  Xortk  ftiarr 
are  t'fsy  ftmmfm  «raa^kexKaI  pfaats  ia  caJDrataoa.  To 
tte  orvfer  Kapufia  aai  Prxkfaackera  (JUtily  the  orirr  Hia- 
f«m»agt*)  sre  bow  ■pfwifciL  vkk  «oae  dodbc  TIaeT'  are  two 
low.  nz^^  or  pnHtrate.  jrfi  niku  <  pbnt^  witk  «ow<ieJ  aid  evcr- 
pvta,  hiarhrSke  leaTes,  aad  miBuij  ftywers :  tbrir  p»aidpal  peenfi- 
arirr  u  fcirrad  ia  the  tracrrcr«r{j  driuacent  aathns. 

881.  M,  tmntf^tmm  {CmwwinAa  Family).  Twiaing  «r  txaO. 
n^  h«H»  or  dmiba,  witk  more  or  kas  Bulkr  juice ;  the  leaves  aker- 
aate,  and  the  flowen  regular.  Calrx  of  five  iaibriealed  sepak,  per- 
si«t<*nt.  CoroOa  Faperrofaice  ia  c:«tiTatian ;  the  fimb  often  entire 
(Fi;^  452).  Stamens  fire,  inserted  on  the  tobe  of  the  coroOa  near 
the  ha**.  Orarr  finee,  two-  to  fcor-celledj  with  one  or  two  erect 
OTuka  in  eadi  ceU.  Ca|k<nle  two-  to  Ibor-  (or  br  obliteration  one-) 
celled;  the  Talres  often  &IIing  away  from  the  pet^istent  dissefw- 
ments  (^eptifiagal.  Fig.  587).  Seeds  large,  with  a  fittle  mucilagi- 
BOOS  albumoi :  emtoyo  cnrred,  and  the  foliaceoos  cotjkdons  osnallj 


crumpled  (Fig.  122, 123). — Ex.  Morning-Glory,  Bindweed.    Tbej 
contain  a  pecnliar  strongly  purgative  resinous  matter,  which  is 

no.  1086.  IpoUMM  pnrparM.  1006.  Thapbtil.  1087.  8eetionortheeapmiU,aDdortli» 
Iwo  Mcda  In  each  cell.  1038.  CapaaU  (nduoad  In  iIm),  wiien  the  tkItm  have  ftUen  aw»7  ft«m 
the  dUwplinenU }  and  one  of  the  iwdi.  1039.  Hagniflad  cnin.nction  of  a  mad.  1040.  &n. 
kryo,  with  tb«  leaf  Ilka  two-k>b*d  ootjMooi  ipnad  oat  lOtl.  Same,  with  the  two  eo^Mooa 
Myaimted  and  laid  open. 


found  in  their  thickened  or  tuberous  roots.  CoqtoItuIus 
Jaltipa,  and  othw  Mexican  spedeSj  furnish  the  Jalap  of  the  shops. 
Tlie  more  dra>lic  Scammony  m  derived  from  ihe  roots  of  C.  Scam- 
monin  of  the  Levfuit.  Thtire  is  much  le^^a  of  this  in  those  of  CfH}- 
Tolvulus  pnndtiratii^  (Mun-of-the-Earth,  Wild  PotiUo-vine) ;  while 
tho.'ie  of  C.  macrorhizus  of  the  Southern  States,  which  sometimes 
weigh  forty  or  fifty  pounds,  are  farinaceous,  with  so  slight  an  ad- 
mixture of  thi^  matter  &«  to  be  quite  inert ;  a^  is  iA^a  the  c&'^e  with 
the  Batatnii!,  or  Sweet  Potato,  an  important  article  of  food. —  To  ibis 
family  ai^  appended,  as  tHhes  or  euhorders, 

882,  Sntwrd.  DitsllondreiF.  Ovnnesi  two  to  four,  either  entirely 
di^tiiift  or  with  their  bo-silwr  etyle*  more  or  le*s  unitt-d  in  pairs. 
Creeping  phiuts,  with  tutilluiy,  scape-like,  one-flowered  peduncle=,  ™ 
JSj:.  Diithondrfu 

883.  Subord.  CllSfWttlieir.  Ovary  two-celled  j  the  capsule  opening 
by  circuincissile  dehiseencftj  or  bursting  irregularly.  Embryo  fili- 
form, and  spirally  eoiled  in  tieshy  albumen,  destitute  of  cotyledons  ! 


Parasitic,  leafless,  twining  herbs,  destitute  of  green  color.     Stamena 
usually  furnished  with  fringed  Bcalea  within.  — Ex.  Cuscuta  (Dodder). 


Fia.  ItMSL  A  pleoeof  Cvucutk  OjNKiOTtl,  rb*  attntaoti  DftdiUr of  tbe  Noitbcm  Dnf t<>d  SUIm, 
«r  tbe  utural  iln  1043.  A  flow¥r,  eiilar£M].  1Q44,  Ths  fxun«,  laid  «p«i.  ll>15  gaeUoDof 
tlu  cmry.  1<M4.  BectbKi  of  U»  espial*  aDil  wad*.  ltH7.  Thi  ■plnl  eioliiryD  deUctMil-  UM8. 
TIm  moat  Id  ^eimtiuitioa- 
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fertile  flUBOK  M  Acre  are  labcs  i»  Ike 
•r  iv«>,  ^  HBe  firm  of  the  pbiced  or  vakatr 
■fff— «■      Frvt  eisber  rafrf"**^  or  If  ff      FafcijM 

carved,  m  fleahr  illwifti  (Fig.  614,  615).— Tbe  fink  oT 

it  fparioBilj  ibar-eeQed. — SiiiHilint  namxie properties  perr^e  Ab 
order,  tbe  bertnge  ami  finiia  ^  vlueh  are  medr  delecerioos^  oAbb 
violentiT  poiMaoiis,  and  Amisli  soaoe  %£  the  Bioet  aetiTe  mueS^ 
tmes  ;  sncfa  as  the  Tobwnik,  tbe  HwAanc  (HjoscramBs  mger),  tfe 


Belladonna  (Atropa  Belladonna),  the  TluHD-Apple  or  Jamestown 
Weed  (Datura  Stramonium),  and  the  Bittersweet  (Solanum  Dolca- 
mara).  Yet  the  berries  of  some  Solanums  are  eatable  (as  Toma- 
toea,  the  Egg-Plant,  &c.),  and  the  starchy  tnbera  of  the  Potato 
are  a  great  Bt[4)le  of  food.  But  the  fruit  and  eeeds  of  Capsicum 
(Gayenne  pepper)  are  most  pungent  and  stimulant 

885.  Ord.  Gentianaees  (Gentian  Family).  Herbs,  with  a  watery 
juice ;  the  leaver  opposite  and  entire.  Flowers  regular,  often  showy. 
Celjx  of  usually  four  or  five  persistent,  more  or  less  united  sepals. 
GiroUa  mostly  convolute  in  aestivation ;  the  stamens  inserted  on  its 
tube.  Ovary  one-celled,  with  two  parietal  and  many-ovuled  pia- 
no. lOiS.  now«r  of  Tobaeeo  (meodaiut  Tlriiamnn).  lOGO  Th«  espwde,  dehlMont  M  the 
•PM,  with  th*  ptnlttant  ealjrx.  1061.  Craa-McUon  of  the  nine.  1062.  Magiiiiied  Mctkm  af 
the  Mtd  of  SoUnam.  1068.  Vlower  of  Broaojmmai  nicer.  1061  Tniit  (p;zi<)  of  the  i 
1066.  riowen  and  berriee  of  fMannm  Dnleeman. 
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eentfe,  sometimes  the  o vales  dispersed  over  the  whole  cavity  of  the 
ovaiy,  or  neiirly  so.  Cnpi?ule  many-i<<?etled.  Seed;?  often  very  small, 
with  fleshy  albumen  and  a  mimite  enibrj'o.' — Ex,  Gentians,  Frasem 
(ihe  American  Colutnbo).  A  pure  bitter  and  tonic  principle  ( Gen- 
Ufinutf)  pervades  the  whole  ortler.  Gentiana  lutea  of  Middle 
Europe  furnishes  the  officintil  Gentian,  for  which  almost  any  of  o^J• 
apeeies  may  be  suhstituted.  The  above  applies  to  the  pi-oper  Gen- 
tiatt  Family.    Obolaria  differs  in  the  imbricative  aestivation  of  the 


corolln  :  as  to  the  ovuleg  lining  the  whole  cavity  of  the  ovary,  this 
is  also  I  he  ease  in  Burtonia  (Centaurella,  Mickx.)^  and  in  some  Gen- 
tians*—  The  Bufkbean  is  tlie  type  of  the  tribe  MKNyANTHlDEjE, 
which  liBi;  Hltemate,  Bometime«  trifbliolate  or  toothed  leaver,  and  a 
valvate-indupIIrHie  jrstivation  of  ihe  corolla. 

^S6.  Ord.  AporynaeeiE  (Dogbane  Family),  Trees,  ehrubd,  or  berlw, 
iiftlh  mitky  juice.,  and  oppoaite  entire  leaves,  without  stipules. 
Flowers  rcjrubir.  CoroUti  five-lobcd,  mostly  convo!uie  or  twisted 
ill  BEslivHtion.  Filaments  dijstinct  j  the  anthers  BOmetimes  slightly 
connected :  pollen  (wwdei^*.  Ovaries  two,  distinct,  or  rarely  syn- 
cariwiii!,  but  their  styles  or  sti^ns  combined  into  one.  Fndl  com- 
monly a  pair  of  two  folliel^.  Seeds  often  with  a  coma.  Einbrj-o 
large  and  straight,  in  albumen.— -£!r.  ApocjTium  (Dogbane),  Vmca 

via.  loss.  V\awrT  ot  GtMhina  tnpiitiMia  lOGT.  Conilla,  and  1064,  ths  cslfx,  Ul it  Open. 
1060  Th»  plaUl-  Kieo.  Ciwi-Hction  of  the  plttll,  thawing  th«  purirtal  ftttitehmeiit  of  thm 
OvTiltl.  1001.  RJpo  c&]>Eiul«  of  Q.  wpooailB,  lalrtd  on  •  atlpe:  tbe  |>«r«l4t«tkt  WlCherilif 
cttrolU,  te  torn  «,way.  306:^.  A  siagnjtc4  R««d,  wl(tj  iu  Xarge  and  loow  (UM-  1068.  Loaf  tt 
LiiBiiuuittHEailua  laenncsuiu,  bearing  tlu  Aatran  od  lt«  fMotm ! 
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(Periwinkle),  Neriuni  (Oleander),  and  a  great  number  of  tropical 
shmbs  and  trees.  In  nearly  all,  the  juice  is  drastic  or  poiscxiouB ; 
it  often  yields  Caoutchouc  ;  which  in  Sumatra  is  obtained  from  Ur- 
oeola  elastica,  and  in  Madagascar  from  Vahea.  Strangely  enough 
some  species  yield  a  sweet  and  harmless  milk,  such  as  Tabemte- 
montana  utilis,  one  of  the 'South  American  Cow-trees.  Also  the 
fruit  of  several  species  is  edible  and  even  delicious  ;  that  of  others 
is  a  deadly  poison.     One  kernel  of  Tanghinia  venenifera  of  Mad- 


agascar will  kill  twenty  people.  The  inner  bark  of  Dogbane  makes 
a  strong  cordage,  whence  its  name  of  Indian  Hemp. 
.  887.  Ord.  Attlepiadaees  {Milkweed  Family).  Herbs  or  shrubs, 
with  milky  juice,  and  mostly  opposite  entire  leaves ;  mainly  differ- 
ing from  the  preceding  order  (as  they  do  from  all  other  Exogenous 
plants)  by  the  peculiar  connection  of  the  stamens  with  the  stigya, 
and  the  cohesion  of  the  pollen  into  wax-like  or  granular  masses, 
which  are  attached  in  pairs  to  five  glands  of  the  stigma,  and  re- 
moved from  the  antheiM^lls  usually  by  the  agency  of  insects  (Fig. 
541—545).  Fruit  consisting  of  two  follicles.  Seeds  usuaUy  with 
a  silky  coma  and  a  large  embryo.  —  Ex.  Asclepias  (Milkweed,  or 
Silkweed).  The  juice  of  the  A.  tuberosa  (Pleurisy-root,  Butterfly- 
weed)  is  not  milky.  In  all,  it  is  bitter  and  acrid,  and  contains 
Caoutchouc.  The  roots,  &c  are  diaphoretic,  emetic,  or  cathartic. 
The  inner  bark  yields  abundance  of  very  long  and  fine,  extremely 

no.  1064.  Apooynam  aiidnMNBifoUaau  1066.  Flowar,  of  the  natunU  da*.  1068.  Bt»> 
BMW  with  the  uUicn  connlTmt  aroand  Um  pittUa.  1087.  Tha  pbtUi  witb  Uwir  luxt  eoaft- 
noa«ticiiuu    1068.  SMd  wltbltaei»«,«r  MIcTiilkykaln. 
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W  strong  fibres.     TIir  singulnr  structure  of  the  blossom  laaj  be  leanigd 
from  Fig.  541-545,  and  the  subjoined  iUustrations. 


888.  flnl.  Jflsmiriniceffi  {Jessamine  Family)  consista  of  a  few  chiefly 
Asiatic  .shrubs,  with  compound  Waveis  and  fragfant  flowei"s ;  differ- 
ing from  0!c(u;eiE  by  tlic  imbricated  or  twijited  aistivation  of  the 
hyjiodiiieriforrn  corolla,  tJi^  erect  seeds,  &c.  —  Ex.  Jusminum,  the 
Je:irtaniiiie.  CuUivatcd  ibr  ornament,  and  foi"  their  very  fragrant 
blussom;;.  —  MenwJoni,  or  Boliviirin,  hiis  inustly  Rimple  leaved  and 
four  ovules  in  oadi.cell,  but  evidently  ptjriaius  to  lliis  oi-dtr, 

B8D.  Ord,  OlenfeEC  ( Olive  Family),  Trt'us  or  sbruk-i,  with  oppo- 
site kavi*^»  either  simple  or  pinnate.     Calyx  pereibtenU     Corolla 


no.  11169.  Mower-bad  of  tli«  BKnouni  HUkir««l  (AMiepliu  Ooratitl).  1070  EsputM 
flawr  ;  tba  ctlyx  aad  coculLi  nfleud  ;  BhowiDg  the  itamlnml  croirD  10T2.  Odr  of  tlio  hood- 
■4  •PtWDdaggt  of  the  letter  TTOwtsd  Kod  f^mn  Kictcnlne,  with  itn  Incliuktl  (ilW^W  or  horo. 
1073.  A  mrtlcal  jectlon  of  it  flower  (thn  iiooded  mpiwpdagv*  rcmDfcdj  through  rh«  tubo  of  stA- 
Blel^l,  the  thick  ttigina,  OTwit*,  fie.  1074  I'tovcr  -wMh  tb«  calyx  aud  the  UrtWv^  fnlu-^ng 
anrlei,  rrowoa]  wlm  {fK>  t»ffa  ittl|[EM  eottttnon  to  the  two,  n-otii  the  inglM  of  ths  jwltita  lum- 
[iit  nf  which  the  pnln  of  p -|lrn  TniiWni,  d«taoh«d  (hini  ths  nathrF  trlXiL,  b&ng  by  tbvtnt*!^  or 
Caudicls  froa>  a  s,\tLaA.     3075    Fruit  ( (Wilt le)  of  tho  Comuioii  Milkwwid-    107ft.  ilm.*-f^X^>a 

PV  this  lost,  Ia  kD  nu-ly  ilabe.    lOTT.  D«tw<tiKl  pl«i>i;nu  tu  fhitt,  coreied  with  tM>d«     KIT9. 

'Iced  (cut  tuTOM),  trith  Iti  coma  1079  S«Hod  of  the  Mpd,  panUil  with  Ch«  COtyMMM. 
I08l>.  Vtrdcal  wclilon  of  Uu  »mA  fw{Hnid)ftal>r  to  Ui*  &m  «f  ttts  c«tj>l«d«>*> 
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firar-deft,  or  of  four  separate  petals,  valvate  in  sBstivation,  sometimes 
mme.  Stamens  mostly  two,  adnate  to  the  base  of  the  corolla. 
Ovaiy  free,  two-celled,  with  two  pendulous  ovules  in  each  celL 
Fruit  by  suppression  usually  one-celled  and  one-  or  two-seedecL 
Seed  albuminous.  Embryo  straight.  —  Ex.  Olea  (the  Olive),  and 
Chionanthus  (Fringe-tree),  where  the  fruit  is  a  drupe.  Syringa,  the 
Lilac,  which  has  a  capsular  fruit.  Fraxinus,  the  Ash ;  where  the 
fruit  is  a  samara,  the  flowers  are  polygamous,  and  mostly  destitute 
of  petals.  Olive  oil  is  expressed  from  the  esculent  drupes  of  Olea 
Europaea.  Tlie  bark,  like  that  of  the  Ash,  is  bitter,  astringent,  and 
febrifugnl.  Manna  exudes  from  the  trunk  of  Fraxinus  Omus  of 
Southern  Europe,  &c — Forestiera  appears  to  represent  another 
entirely  apetalous  form  of  this  family. 


IMvision  in. — Apetalocs  Exogenous  Plants. 

Corolla  none ;  the  floral  envelopes  consisting  of  a  single  series 
(calyx),  or  sometimes  entirely  wanting.  —  Many  of  them  are  apeta- 
lous  allies  of  polypctalous  families ;  as  PhytolaccaceiR,  &c.  related  to 
Caiyophyllaceae ;  Empetracese  to  Ericaceas,  &c. 

Conspectus  of  the  Orders. 

Gntip  1.  Flowen  perfect,  with  a  conspicnons  or  colored  mostly  adnate  caljx. 
Ovary  several-celled  and  many-ovuled.  C^nle  or  berry  many-seeded.  — 
Herbs  or  climbing  shrubs.  Akistolochiacka. 

Gnmp  S.  Flowers  perfect,  or  rarely  polygamous.  Calyx  corolline,  strongly 
gamoscpalous,  much  produced  beyond  the  ovary,  thA  expanded  border  entire 
or  moderately  lobed ;  the  base  persistent,  and  forming  an  indurated  hut- 
like  closed  covering  to  the  one-seeded  acheninm  or  utricle.  Embryo  lai^ge, 
curved  or  condnplicate,  involving  some  albnmen. — Leaves  opposite :  nodes 
tumid.  Flowers  often  laiige  and  showy.  Ntctaoinaccjk. 

Otwip  8.  Flowers  perfect,  or  rarely  polygamous,  with  a  regnhu-  and  often 
petaloid  calyx.  Ovary  free.  Ovules  solitary  in  each  ovary  or  cell.  Em- 
bryo curved  or  coiled  around  (or  sometimes  in)  mealy  albumen,  rarely  in  the 
axis  or  exalbuminous. 

Ovary  several-celled,  or  ovaries  several  in  a  whorL  PBTTOUicOAOBiK 

Ovary  solitary  and  one-celled,  with  a  single  ovule. 
Stipules  none.    Ovule  campykrtropous  or  amphHropow. 
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Calrx  carollfni',  doohlc    St*roong  perigynoua,  Basem.ack^* 

Calyx  not  oonitline  :  iid  imrioufi  brai-is,  CHEKoroDiACEiC. 

Calyx  and  brstcta  acivnouft,  sometimes  rolored.  Amakantacba> 

Stipule*  sLvathirij;,     Culj-x  corolline.    Ovule  ortbotropoim.    PotvaoMACKA' 

Gfoup  4.  FlofTfrB  perfeot,  polygnmoaa  or  dicefiotu,  not  disposed  in  Btnents, 
with  »  regular  and  often  jretulold  calyx.  Styles  or  stij^ma  one.  Ov«rt 
one-celled,  with  one  or  few  ovuks  :  bat  ttie  firuit  otic-celled  and  oiie-acedfsd- 
Embryo  not  coilod  &roaiiil  dbomvo.  —  Tiwb  or  elirubt,  nuvly  herba. 

C»]yx  frtfl  from  the  ovary,  nnd  not  enTeloping  the  fniJt, 

Flowers  polygamo-ditccious.    Anthers  ot>cning  by  valves. 

Flowtirs  perfect     Andjets  opening  lonptHdinnliy. 
Calyx  fr'ee,  bnt  biiccAtc  in  fruit  and  cncloBing  the  ;iehenima. 
Calyx  adrititi!  to  the  ovary.    Ovule  detftitute  of  coats, 

Ovuleo  several,  pentlulou!)  from  a  atipc-Ul^o  ptaccuCs. 

Ovule  solitnry,  suspended.    Panwitic  shrubs. 


Lai;rac€.«. 

TflTMKLACB*. 

Elka&kacka. 

Santa LACK  A. 
Lqramthacba. 


Group  5.  Flowers  perfeet,,  in  spikes  which  often  appear  like  amcnts,  aehlamydo- 
oua.  Ovflriea  folitary  or  several,  wtth  ono  or  few  erect  or  a.'icending 
vrthotropooa  ovule^.  Embryo  minute,  enclmed  in  m  pcrai^tent  etiibr}'o«iU! 
*t  the  apex  of  tho  albnmt-^n.  —  Herbs  or  shrubby  plants,  wk[t  tumid  nodes. 

Ovary  one,  otic-ovuled.    Stipule  opposite  the  leaf  or  none.  Pipkjuc*jb. 

Ovaries  more  than  one.     Stipules,  when  present,  in  pairs.  Saububackje. 

Gnmp  6.  Flowers  perfect  or  diciinooA,  frecjucntly  deatituto  of  fwtli  enlyx  aod 
corolla.  —  Sabmcrscd  or  floating  aquatic  herbs, 

Flowers  rnoncBciouj.    Fruit  one-celted,  one-Deeded.  Cekatofutllacex. 

Flowers  mofitly  perfect.    Fruit  four-t-cUed,  four-seeded.  CAi.LiTaicHACx«. 

Flowers  mostly  perfect-    Pod  several-celled,  several-seeded.      Pocobtbmacs*. 

Grwtp  7,  Flowers  monoecmus  or  diffieioot,  not  smentareoas,  Fmit  capsnUr 
or  dmpaecouH,  with  two  or  moru  cells',  and  one  (or  tartly  two)  seeds  in 
each  celt.  Embryo  straight  in  the  axia  of  the  albumen.  —  Horb»,  shrubs, 
Or  trees. 

Fmit  mofitly  dry.    Jaice  millcy.     Pollen  simple,  EuphOrbiach.k. 

Fruit  diiipuccoua.    Pollca  compound ;  the  graius  In  fours.  £iirET£ACB;E. 

Group  6,  Flowers  moncedoas,  dicecious,  or  polyf^moas,  with  A  reguliu'  ealjx 
whieb  is  free  from  the  one-cellcdl  (or  rarely  two-celled)  ovary  and  one- 
Boeded  fruit  (oehenLum,  drupe,  or  samara),  bot  sometimes  encloRiuis^  it. 
Embryo  curved,  or  straight,  with  the  radicle  superjori  in  nIbuincTi  when 
there  ts  atiy.  —  Inflorcsocnco  vtuioos,  ofioa  in  spikes,  heads,  or  a  sort  of 
amenta.  UafiCJ^oii^. 

GfDttp  9.  Flowers  monoicioui  or  diteeiotM,  (he  sterile,  and  ft^equcntly  the  fertile 
aUo,  in  aments,  or  isi  liuids  or  spikes.  Calyx  of  the  fertile  flowers,  if  any, 
adherent.  Ovary  often  two-  to  ieTOTBl-celled,  but  (be  fmil  always  otrt- 
ceUed.  —  Trees  or  shrnha. 
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Stipules  sheathing.    Nutlets  dab-shaped,  in  globnlar  heads.        Plataitacejk 
Sdpnles  not  sheathing  or  none  . 

Sterile  flowers  only  amcntaoeons. 
Fruit  a  iiind  of  drupaceous  nnt.    Leaves  pinnate.  Jitolandacks. 

Fruit  a  dry  nut,  involucrate.    Leaves  simple.  CuPtn.iFBR2B. 

Both  kinds  of  flowers  amentaceous. 
Fmit  a  samara  or  a  small  dry  drupe. 
Ovary  oneK^ellcd :  ovule  solitary,  erect  MrBiCACEje. 

Ovary  two-celled,  twoovuled  :  ovule  pendulous.  BETULACB.Jk 

Fruit  a  many-seeded  follicle :  seeds  with  a  coma.  Salicacks. 

890.  Ord.  AriltoIoehiaeeiB  (Birthwort  Family).  Herbaceous  or 
climbing  shrubby  plants,  with  alternate  leaves.  Flowers  brown 
or  greenish,  usually  solitary.  Calyx-tube  more  or  less  united  with 
the  ovary ;  the  limb  valvate.  Stamens  six  to  twelve,  epigynous,  or 
adherent  to  the  base  of  the  short  and  thick  style :  anthers  adnate. 


extrorse-  Ovary  8-6-oelled.  Capsule  or  berry  three»  to  six-oelled, 
many-seeded.  Embryo  nunnte,  in  fleshy  albumen.  —  Ex.  Asarnm 
(Wild  Ginger,  Canada  Snakeroot),  Aristolochia  (Virginia  Snake- 
root).  Pungent,  aromatic,  or  stimulant  tonics ;  generally  termed 
Snakeroots,  being  reputed  antidotes  for  the  bites  of  venomous  snakes. 

no.  1061.  Aawnm  CaoadniM.  1062.  Calyx  dlcplaycd,  uid  a  Tcrtkal  ncthm  thnmgh  th« 
TMtof  tb«  flowar.  106S.  Croaa  taction  of  tba  ovary ;  the  npper  portioa  (firom  which  tha  limb 
of  tba  ealyx  la  cut  away)  ihowlDg  tba  atameoa,  Um  nnitad  atjriM,  fce.  106i.  A  tepaxata  ata- 
aoan,  aalaifad.    106B.  Vartkaliactioaof  aaaad. 


EXOaiSKOUS   OR  IHCOtYLKDOXOBS  PT-AKTa. 
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801,  OrJ,  Rafflcsincefe  ;  panisitic  flovver;:,  or  flower-cluat(?t:s  (1^-).  of 
wJjich  the  uio>t  sinking  Is  the  gig;in(ic  Eafflesiii  ArnolJi  of  Suirmtra 
(I^'Eg.  l.'tO),  perhnpa  as  much  rekitid  to  lliu  last  order  as  to  Any. 

892.  Or  J.  Njtlastnartffi  (Four-o'clock  Family),  Herba  or  shrulv-i, 
with  oppo>Uc'  leaves  ;  distinguished  by  ihcir  tulmbr  Riid  Atiin«I-forrn 
calyx,  the  ujipT  part  of  li-liich  msembles  a  corolla,,  anri  at  length 
riepm*.at<-'s  from  ihe  bsifse,  which  lattur  luirdtjtis  and  enflosi-s  {he  ones 
itUtd  achetiium-llke  fruit,  Rppcuring  likf;  a  pnrt  of  it.  Stiimena  hy- 
IMjgynouiSj  1  -  20.  Kinbryo  coiled  aroum!  mealy  albfimeii  ( Fig.  CI 6, 
G17)  ;  cotyJc'doiis  large.  Flowera  in^olucnih*.  Mirabilis  (Four- 
o'clock)  has  a  one-flowered  im*olticre  «xiiotly  like  a  csiiyx,  while  the 
real  calyx  resembles  the  corolhv  of  a  Morn  ing-G  lory.  Abronia  hiw 
only  one  t-otyledoii  fo  its  embryo !  —  PliuiLs  of  warm  Intitudes ;  manj 
occur  ou  our  Southwestern  frontier. 


toM  I  OR  to^i        mm 
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893.  Ord.  PhytolnCfBCeiE  (^Pote^peed  Familtf),     Chiefly  represented 

no  M86j  1087.  t^ytotwsM  d«wwlr*(Pijkijwf<rf!.  Vm  A  llowm,  1089-  Cortp*  trtAl. 
1090.  CPMMKlhin  or  the  mnm,  x  little  »i)hfg*d  lt»l.  Maitolfled  *ep\.  1092  SMBnn  of  *• 
■utM  matm  (h«  embryo.  lODO.  Verttful  neciV.in,  utowlnjf  tb»  •labrja  cglled  junuiiil  tbe  »lbq^ 
a»n  Into  ■>  Hag      1001-  Mag'iUA«t  duMctMd  «ubrj<0. 
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ILLrSTnATIOXS    Of   TUK    KATUHAL    OUDJiUS. 


hy  tlie  common  P<ike  (Phylolacea  dccandra),  vvbti-h  lias  »  compotuid 
ovary  of  tf n  influent  (oiie-secded)  carpckt  the  .-hort  ^lylcs  or  silg- 
inA>  ilisimct ;  the  fmit  a  berrjr*  The  nwt  b  ncrid  Hnd  emetic :  yet 
the  yotiijg  shoots  in  the  Fpring  are  u-slmI  as.  a  Mih^iitute  for  Asimm- 
gus,     Thi,"  iKM-rie^  yield  a  coiiiou.*  dcei^K.-rim^oii  juice, 

804.  Ord^  Ba&dlaces  ;  a  s^mtiU  subtropiml  group  of  climbing  sac- 
ciilfiit  pliiiil,',  ttlUi'ct  to  the  Inr^t  nml  the  next  two  oithtrs,  fvom  ivliiel 
it  ditTcr.i  by  the  deridi'dly  ]*ei-)jniions  Ftaraciw  and  tloi:ljle  petaloid^ 
ralyx.  The  ovrtry  is  eiiigle  and  one-ovtihnh  — .Kr.  Ba^eHa,  Bou^- 
tihi^uihia  of  South  Amei'ica ;  tfie  lutrer  cuhivatcHi  for  oniiitiiL'Ut  (fftiiti 
potato-hke  tubtTs)  under  thu  name  of  flludtini  Vine.  Some  are  poi- 
htrbii. 

895.  Ord.  CbennpmJiocea;   {Cnosi^/mt    Family),     Chiefly    weedy . 
hei'bs,  with  ahtrnaie  or  opposite  and  more  or  less  succulent  leave^^ 


V0I 


mt 


vm  vst 
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and  smiill  herbaceous  flowers.  Calyx  sometime.''  tubular  at  tb* 
base,  persistent  j  the  stamens  as  many  as  \\a  lobe.«,  or  tewer,  and  in- 
serted at  tiieir  ba^e.  Ovary  free,  one-celled,  with  a  tingle  ovule 
ai'ising  from  it^  base.  Fniit  a  utricle  (Fio;.  574)  or  nehemam. 
Embryo  curved  or  coiled  amund  the  outside  of  mealy  albumen,  or 
aptrul  without  any  albumen  (Iri  Sal^ola,  &c.).  —  Ex,  Chcnopodium, 
Atrlplex,  Beta  (the  Boet),  &c.     Sea-side  planL«,  or  common  we. 'da  : 


pro.  1096.  P>rt  of  th«  tplk*  of  SiiURiTnl*  harlncu:  Uie  (Ibwfrt  jilimd  tbiM  UgsOwr  la 
tifiiTTsHoni  «f  the  »t*fti.  JiroWOtcd  bj  A  lleahj  wail*.  lOEHj.  Sepuvt*  flowpr.  1097.  A  Bnww 
of  ItlUiiui,  web  lu  ^tfixj  cal/x  and  f icigle  ; tntncn.  ]O0i8.  fimii«.  Hum eiiliirKvi],  irith  i)i«  thicks 
«i«dja]cj  mlyxdODD)  rvmuTcJ.  IIOO.  The  ripe  Fruit.  1101.  SaiD*.  dMde<i  nrllFallf  ,chow- 
ing  tti»  Hnbrvo  rolli^  urnund  the  woii™t  albunwo.  "iVfi.  Klomwr  of  rhtrmpodlum  lUbiiiii 
[cou-.tndD  QofnicftKtl).  1103  S«tiuD  of  tbc  fame,  taon  «nliir^il.  1101.  Swthm  of  tha  utile)* 
«od  i<m4,  fbowins  the  fsrAir^n  ItOS.  Calvx  of  ^iLiolft  knll  IStltwortJ,  tn  fhilt,  with  it*  iriDf- 
Mk«  bordtr.  IIOQ.  Sectlrvu  of  tb«  jama,  bringing  ihe  f»ary  Into  tIgv.  110".  Th«  fplnlijr 
called  niil>r)>D  flf  Chenopoiitua  marttlnia. 


EXOOEKOUa   OR  DICOTTLEDONOUa  PLAHTS, 
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riome  are  pot-herbs,  fiich  a^  Spinach  ;  a  few  are  culttvnlctl  for  their 

l«eseulcnt  roofs  ;  a^  tlic  l*<"i't,  ivljic!i  jie!J:j  pugnr-     tkxla  is  exlract- 

[  ed  from  the  mnrilime  ssiu'cif?;!,  p^pecuilly  fmia  llioae  of  SH^ola  and 

itilii'nmia  (Samplilre,  Glass-wort).     Chenopwliura  antljetminticum 

yicItU  flie  well-known  Worm-seed  of  I. 

8',)C.  Ord.  AuiBrnilfBCetE  (Amfirajtfk  Family).  Flowers  in  heads, 
6pili("»,  or  dense  clustnrs,  imbricated  with  dry  and  scarioui;  braetii 
which  are  often  coloi-fitl.  Caljs  of  iliree  to  five  sepal-!,  which  are 
dry  and  sciirioua  like  the  bracts.  Stamens  five  or  fcivcr,  Uypogj- 
nous,  distinct  or  monadelphous ;  anthers  fiiequciitly  oTie-celled^  Uiri- 
cle  oflen  opening  a-^  a  pyxis  (Fig.  575).  Embiyo  annular,  aJwayj 
vertical.  Otherwise  nearly  an  m  Chenopofliacenj.  —  Amanintua, 
Ac,  A  few  Amarantlw  (Coxeomb,  &i'.)  and  Glolie  Anmriuitlia 
(Gomphrena)  ai-c  cultivated  for  omamcjit.  But  moat  of  the  family 
are  coarse  and  homely  weeds  (Pigweeds,  &c). 


897.  Ord.  Poljtormfea   {Buchnheat  Famt'fy).     Herbs  with  alter- 
nate leaves ;  remarkable  for  their  filipuk's  (ochrew,  Fig.  305),  which 


TTO,  JlOfl.  IVflrgmiuiii  PFonfjiTiijiCTim.  HOB,  Ftpwer,  kill  D^n.  1110.  BrrHnn  of  th* 
OTirj,  ilitnring  tb«  itKt  9Vvl«.  1111-  ^Fclkw  of  the  ttiti,  vhowlog  tli«  enibrjo,  M  od«  uife«f 
tlbumea. 
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usually  form  sheaths  around  the  stems  above  the  leaves,  and  tar 
their  orthotropous  ovules  (Fig.  518, 526).  Suunens  definite,  inserted 
on  the  petaloid  calyx.  Fruit  achenium-like.  Embryo  curved, -iNr 
nearly  straight,  applied  to  the  outside  (rarely  in  the  centre)  of 
starchy  albumen  (Fig.  006).  —  ^.  Polygonum,  Rumex  (Dock, 
Sorrel),  Rheum  (Rhubarb).  The  stems  and  leaves  of  Rhubarb 
and  Sorrel  are  pleasamtly  acid :  while  several  Polygonums  (Knot- 
weed,  Smart-weed,  Water  Pepper,  «fcc.)  are  acrid  or  rubefacient. 
The  farinaceous  seeds  of  P.  Fagopyrum  (the  Buckwheat)  are  used 
for  food.  The  roots  of  most  species  of  Rhubarb  are  purgative  :  but 
it  is  not  yet  known  what  particular  species  of  Tartary  yields  the 
genuine  officinal  article.  The  Eriogoxe^  (a  large  tribe  of  the 
sonthem  and  western  parts  of  North  America,  chiefly  west  of  the 
Rocky  Mountains)  are  remarkable  for  their  exstipulate  leaves  and 
involucrate  flowers. 

898.  Ord.  Lanraces  {Laurel  Family).  Trees  or  shrubs,  with 
pellucid-punctate  alternate  leaves,  their  margins  entire.  Flowers 
sometimes  polygamo-dioecious.  Calyx  of  four  to  six  somewhiU 
united  petaloid  sepals,  which  are  imbricated  in  two  series,  free 
from  the  ovary.  Stamens  definite,  but  usually  more  numerous  than 
the  sepals,  inserted  on  tlie  base  of  the  calyx :  anthers  two-  to  four- 
celled,  opening  by  recurved  valves !  Fruit  a  berry  or  drupe,  the 
pedicel  often  thickened.     Seed  with  a  large  almond-like  embryo, 


destitute  of  albumen.  —  Ex.  Launis,  Sassafras,  Benzoin.     All  aro- 
matic plants,  almost  every  part  abounding  in  warm  and  stimulant 


FIO.  1112.  A  Rtunlnato,  uid  1118,  a  pirtUlato  florrer  of  SuMnftM.  1114.  A  itameo  irlth  iti 
glands  at  th«  bwe :  the  •nthera  opening  by  two  wts  of  rolTcs  1116.  Pistil ;  the  0TU7  divU- 
ca.    1116  Branch  In  fruit.    1117.  8«etio&  of  the  drupe  and  seed. 
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Tolatile  oil,  to  which  their  qualities  are  due.  Camphor  i<i  ohtiuned 
from  Camphoni  ofRcinanim  of  Japan,  China,  &c.  Cinnmnon  U  Ihf 
hark  of  CitmamomuTn  Zcylanicum ;  Catsta  bark^  of  Cinnamomura 
arotnattcum  of  China.  The  aromatic  bark  and  wood  and  the  very 
mucihi'Tinoas  leaves  of  our  own  SiiKeafras  are  well  knoi^Ti.  Our 
Benzoin  odorifemm  is  the  SpieB-wood,  or  Feverbush.  Laiinia 
nohilis  is  the  true  Ltturel,  or  Sweet  Bay.  Persea  gnitisstma,  of  th« 
We^t  Indies,  hetirs  the  edible  Avocado  pear. 

890.  Ord.  Thjinclaccffi  (jVexereum  'Famili/).  Slirahhj  pl«nt.^,  with 
perfect  flowers,  and  a  very  lough  bark ;  the  tube  of  the  petuknd 
calyx  being  free  from  the  (one-ovuled)  ovary ;  its  lobe:?  iinbrieated 
in  ffiativatiou  ;  the  penduloi^s  peed  destitute  of  albumen.  StJimens 
often  twi<«  as  many  as  the  lobes  of  tlie  calyx.,  inserted  upon  its  tube 


N1 
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or  throat.  —  Ejt.  Daphne  and  Dtrca  (Leather-wood,  Jloostvwood, 
Wiekopy,  which  is  the  only  North  American  genus).  TJie  tough 
bark  is  acrid,  or  even  hliBterinir,  f»nd  if^  also  oiieful  for  eortlafrf>.  The 
fetieulttted  fibres  of  the  Hhcr  in  Uic  Lrigetta  or  Lace-bark  ofJanmica 
may  be  separated  into  a  kind  of  lace.  The  berries  are  more  or 
less  dplcterioup. 

900,  Ord,  Elefl!?linwtE  {Oleatter  Family).  Shrubs  or  pmall  trees, 
with  the  flowers  more  commonly  dioecious ;  readily  dislinjTni>hed 
frohi  the  preceding  by  having  the  fbHftg*i  and  i^lioota  covered  with 
5curf,  by  the  ascending  albiiminoiw  seed,  and  Uie  persistent  tul>e  of 


no.  1118.    ykmring  braaeb  of  Birov  palwrtrit     Ilia.  A  fiowsr.    1120.  Tb«  iam«^  told 
«{i«ii  Mid  mls(V(4.    1121    Bnu«b  in  tn.\^ 
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the  calyx,  wLidi,  alllioiigh  fine  from  llie  ovnry,  becomes  pucculent, 
Wre  a  berrj'  in  fruit,  aud  con^trirfed  at  the  thrtml,  encIo.>iiig  the. 
crustaceans  aclietiium.  —  JUx.  Ek-jignu:*,  Shepherdin.  Planis  of  no 
econocfiH'al  imijortnnce,  except  that  b  ft'w  are  cultivjiti'd  for  iheir 
Klvcry  foliage.  The  fruit  is  gomelimeii  eiilen,  aa  h  that  of  the  Buf- 
falo-berry (Slieplierdia  argenleai)  and  Silvcp-berry  (Elcagnue  ar- 
getitea)  by  the  Northern  alioripne?. 

901.  Ofd,  PfOteaeCGe  (Protca  FamU*}).  A  milter  lai^  family  of 
Bhnihs  and  Ireea  of  Sou  thorn  temperate  and  siubtropical  regions, 
chiefly  of  the  Ciipe  of  Good  Hope  and  Australia  (a  few  in  South 
Ameriea,  &u.),  AviiJi  rigid  coriaceous  leaves,  porfect  flowi^rs,  eiihtr 
regular  or  irregular,  roastly  in  hsoM  or  spikes ;  the  lobes  of  the 
calyx  vajvate  in  aestivation ;  a  stamen  Ijome  on  each  of  its  four 
lobes  I  the  pistil  simple  and  free,  forming  a  mostly  dehiscent  fruit  j 
scpfl^i  with  a  large  and  straight  embryo,  and  no  albumen.  Sfany 
of  these  plants  are  prized  in  conservatories  for  their  beauty  or  feln- 
gularify :  the  seeds  of  a  few  speeie^  are  eaten. 

903.  Ord,  SaatalaceiB  {Sandal-wood  FamUff).  Trees,  slirut^,  or 
fiOmetimes  herhn  '(tli*^'r  roots  inelined  to  form  parasitic  nttach- 
hient^)  ;  with  alternate  entire  leaves,  and  small  (very  rarely  dice- 


cious)  flowers.  CaJyx-tube  adherent  to  the  ovary ;  the  limb  fouTi 
or  five-cleft,  vaivate  in  sBstivation  ;  ita  base  lined  with  a  fleshy  disk, 
the  edge  of  wliich  is  often  lobed.     Stamens  as  many  as  the  lobes  at 


Ftn   1122     BtMcliorCflBMdraoinbellata,    H33^nliirs»J  Oow«r,  tald  opm     1124.  Ter. 
tickl  HCtiun  urn  Dower     1126    Duo  of  Ihu  inKiD»DU  of  tti*  CftlfK,  «l1me«1,  ilinwlDg  tlM  tuA 
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the  calyx,  smi  oppodte  th^n,  inserted  on  the  edge  of  the  disk. 

Ovules  ecveral,  destitute  of  proper  integunietitai,  penduloBS  from  the 
apex  of  a  stipe-Uke  basilar  placenta.  Style  one-  Fmit  indeliiacent, 
crowned  with  the  limb  of  the  calyx.  Seed  albuminous.  Embryo 
EmiiU.  —  £tx.  CoiDandra,  Pynilaria,  &c.  The  fragrant  Sandal^wood 
is  obtained  from  several  Indian  and  Polynesian  epecies  of  Santalum. 
The  largo  seeds  of  Pyrularia  oleifera  (Buffalo-tree,  Oil-nut),  of  the 
AUegtiany  Mountains,  would  yield  a  cojuous  fixed  oil.  One  species 
of  Fu.sanus  ui  Australia  is  esteemed  for  its  edible  seedsv^  known  by 
the  name  of  Qitandang-niUt.. 

SO^l  Ord,  LorantliftCBas  {Mistletoe  Famihj)  consists  of  shrubby 
plants,  with  urticulated  brant'hei*,  and  opposite  coriaceoua  and  mostly 
dull  greenish  entire  IcaTes ;  paraaltic  on  trees.  The  floral  eiiTclopes 
are  various.  In  Mistletoe  (which  is  dioscious)  the  anthers  are  sea- 
&ile  and  adnate  to  the  face  of  the  sepals,  one  to  each ;  while  Lo- 
ranthud  has  both  catyx  and  corolla,  the  Utter  most  coniipicuoti^,  and 
a  etamen  before  each  petal  and  adnate  to  iL  The  ovary  is  one- 
celled,  Willi  a  single  eudipended  ovule,  consisting  of  a  nucleuii  without 
integumeatfl.  Fruit  a  one-seeded  berry.  Embryo  small,  in  fleshy 
albumea,  —  Ex.  Loranthus ;  Yiscum,  the  Mistletoe,  from  the  glu- 
tinous berriea  of  which  btrdlime  ia  mode ;  PhorodeDtU-on,  the  Ameri- 
can Mistletoe.     The  bark  is  astringenU 

904.  Onl,  PIpcraMffi  {Pt^pper  FamHy).  A  peculiar  order  of  tropical 
herbaceous  or  ghnibby  plants,  with  jointed  stems,  naked  (aehlurayde- 
ous)  but  perfect  flowers  in  spikes  or  Bpicate  racemes,  a  one-celled  oiary 
with  an  erect  ortliotropoue  ovule ;  the  embryo  minute  in  a  viteUtu 
or  persistent  embryo-^ac  at  the  apex  of  the  albumen.  —  Pungent 
and  stimulant  projierties  characterize  ihe  order.  Piper  jslgruro  fur- 
uiahea  Black  pepper,  and  White  pepper  is  the  same,  with  the  fleah  of 
the  drupe  removed.  The  fruit  of  Culietm  officinalis,  &c.  fumishee 
Cnbebs,  which  are  hot  ai-omatics,  flcting  also  on  the  mucous  mem- 
braue;^.  rThe  pungency  in  all  these  plants  is  owing  to  a  peculiar 
\olatile  oil  and  rejstn.  They  aJjso  yield  a  crystalline  matterj  called 
Piperijw.  Othera  have  more  intoxicating  properties,  as  Betely  the 
lea%*es  of  a  Chavica,  chewed  by  the  Malays,  and  th^j^fa  (Slacpopi- 
per  ntethy»ticum)  from  which  the  Soutli-Sea  Inlanders  make  their 
inebriating  driuk. 

y05.  Ord.  BattrartceB  {Litanfa-iaU  Family)  ;  differs  from  the  Pep- 
per Family  (of  which  it  is  an  oflshooJ)  in  the  feebly  pungent  quali- 
ties, the  distinct  stipules  (when  these  are  evident),  and  the  three  or 
40 


K       ties,  the 


more  ovaries,  separate  or  somewhat  united,  with  one  or  more  ofules 
in  each.  —  JSt.  Saunirus,  Uottuynia  :  a  amall  group. 
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906.  Oht.  Cemtopbyllacen  {Bomwort  Family)  consists  of  the  single 
r_genus  CcrfttophjUum  (growing  in  ponc}^  and  streams  in  many  parts 
iOf  the  woi*](l)  ;  dislinguisbed  by  the  whorled  and  dissected  leaves 
'with  filiform  segmenta;  tlie  flowere  nionoEcious  and  sessile  in  the 

cil  of  the  leaved  j  the  Btaraens  indcflnile,  with  sessile  anthers;  and 
the  sirajile  one-celled  ovai'V,  which  forms  a  beaked  achenmm  in  fruit, 
containing  an  orihoiru]joud  suspended  aeed,  with  four  ootyledoua! 
bnd  a  matiifci^t  plumule. 

907.  Onl.  CallitriehflCta   ( Wider-Starte&rt  Family),  formed  of  the 
snUB  Callitriyhe  ;  aquatic  annuals,  with  opposiite  entire  leflTes ;  the 

'axillary  flowerj  (either  perfect  or  montEcious)  with  a  two-leaved 

na,  112T.  8«i4Tqnu  etttnuiH.  1139.  A  npuvCi  B«w«r.  with  )U  brmct  uid  •  ptH  of  tlM 
,  txli  piAgulfltd.  112S.  A.  DiDti  Uk^LRFd  isUmt,  4IwliUKliig^  jt«  pall«Q  from  cat  nil.  1130 
''■CnMK-iiu'tion  of  ths  o^rarjr.  1131  Yertinl  iMeloii  of  otM  of  tbe  carpelj  In  fTuU,  auii  vT  the 
•oaUtctuJ  wed,  iritk  the  toe  mt  the  sitniuUy  (»f  tint  •Ibu.mrn,  contnttiliiB  tli«  niinute  Fbihno. 
13133.  An«d.  1139-  Suns,  with  t1»  outer  iDte^ibeAt  |ts*ta)»lttOT«l,  (Uottitig  tho  vltirltul. 
p*ilS4.  Tb»  totter,  lilghty  nmgoifliMj.  113fi.  S«ctl«D  vf  tli«  mtat,  tboviug  th«  encloiiml  tiasrt- 
llupcd  viulRTO. 
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inTolucre,  but  entirely  destitute  of  cdyx  and  corolla  j  stamen  one 

(or  mrely  two),  hy[)OgyDouj<,  with  a  Blender  filament,  and  a  reni- 
form  coiifluently  oue-celletl  anther;  the  ovary  four-lobed,  four-ceiledl, 
indeluscent  in  fruit ;  tho  seed^  albununoua. 


908.  Ord.  PodoslcmafEffi  {River'weed  Family)  compri.'ses  a  few 
(chiefly  American  and  Asinlic)  aquatics,  in  rivers,  with  the  aspect 
of  Iiloiise^,  Hepaticie,  <S;t^  ;  tla-ir  finaaU  flowers  arising  from  a  spaihe  ; 
the  calyx  often  entirely  wanting ;  the  atamens  frequently  unilateral 
and  monadeljthous ;  the  ovary  two-  or  three-celled,  with  distinct 
etyles  i  in  fruit  forming  a  ribbed  capsule,  containing  numerous  ex- 
albuminous  seeds  attaelied Jo  a  central  column.  —  Ex.  Podostemon. 

1)09.  Ord,  EtiphorblaceiE  (Spurge  Family).  Herb?,  ahnibs,  or 
tree?,  often  with  a  milky  juice:  in  northern  temperate  climea  phiefly 
represented  by  the  genus  Euphorbia ;  whlt-h  is  remarkable  for  hav- 
ing nunierouis  staminate  flowers,  reduced  to  a  single  stamen  (487), 
enclosed  in  an  involucre  along  with  one  pistillate  fiower,  this  I'educed 
to  a  compound  pistil,  and  abo  achlamydeous,  or  with  an  obsolete 
CiUyx.  Bnt  other  genera  have  a  reg;ular  calyx  both  to  the  staminale 
and  pistillate  flowei^  ;  and  a  few  are  likewise  provith'd  with  petoL*. 
Ovary  of  two  to  nine  more  or  leas  united  carpels,  coherent  to  a  cen- 
tral prolongiition  of  tlie  axis  ;  styles  distinct,  often  Iwo-cleiL  Fruit 
mostly  capgylar,  fieparnling  Into  its  elementary  carpeb,  or  cooei 
i.(uraally  leaving  a  persL^tcnt  axis)  :  these  commonly  open  elastically 

no.  1138.  Callltricha  Tfn»,  bIkiuI  tha  nktiinl  titt.  113T.  Fnfwt  tlnwtn^  ni«g(illt«d- 
1138.  Avtwu1aM«  mil  plttilkle  Onwer,  ma^lOad.  1139,  Tbo  tmlt.  1140.  Cnilt>«iriticib  of 
tb«  ftvlc    lltl>  V«rtScjil  Mcttoa  ibransta  tlw  pmlearp,  Kodi,  uul  embirv. 
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by  one  or  Ijotli  sutuifs.  Seed  wilh  a  largi^  embryo  in  rteshy  albu~ 
men,  f^^uspeiidcd.  —  Ex.  Eupliorbia  (Spurge),  Crotou,  Buxud.  (the 
Box).     Acx'id  and  deleleriouj  qu^Uiliea  pervade  ihU  large  order, 


'Sh: 


chiefly  rcf^ident  iu  the  milky  juice.  But  the  Etarchy  accumulAti<ms 
in  the  rhlzomo,  or  uiiilcrground  portion  of  the  stem,  as  in  die  ]Ma»- 
dioc  or  Cii-i-mva  (.Janipha  Maniliot)  of  tropical  America,  ai-e  per* 
fectly  innocuouiS  when  freed  from  the  |ltifionou5  juitK  by  washing 
and  hi'iitiiLg.  Tlie  starch  thus  obtained  is  the  Casxavaf  whidi,  when 
granukted,  forma  tlie  Tapioca  of  commerce.  The  farinaceous  albu- 
men of  tlie  seed  h  also  innocent,  and  the  fixed  oil  which  it  fi-etiuently 
coiidims  iM  perfectly  bland.  But  the  oil  procured  by  expression 
aboundg  in  the  jnices  of  tlie  embryo  and  integunvent^  of  the  seed,  and 
possesses  more  or  less  active  properties.  The  seeds  of  Ricinus  com- 
nunnts  yield  the  Casioroi'l:  and  those  of  Crototi  Tiglium,  and  some 
other  Indian  specie;?,  yield  the  violently  drastic  Oroton  oil  or  OH  of 

no.  1142.  Floir«i1iig  bnnsh  of  Bnpluirblft  eototlatai  Uui  lobea  <st  Uin  luTpluere  nmrn- 
bllB{  &  etimllK.  IHB-  VoTtlaJ  MietfOa  uliUi  Iti?«1ilCT«  [KMiisirlut  enlugedl,  Abowinf  ■  {mrtkiQ, 
ct  tbm  BtamloBhi  Aoirvn  tamyundlng  tha  pIrtUlBta  donr  (a),  whlcb  In  f^lt  li  railed  un  ■ 
lltnder  twdlcel.  IIH  One  of  the  itiuiilDiito  DdWcM  enlmt^,  nlth  lU  bnot,  a :  t,  ttw  yadlMl, 
to  trblcb  tbe  Jilnglc  hI&dicd,  e,  is  Hitta.cbf>>l  by  k  joiut ;  than  biAon  do  tmrs  of  deml  WjfrtBpilt 
1116.  CmH-Mcticrfi  of  tbfl  A-pliUilate  fruit.  lliQ  TertScul  wttlon  cTODd  of  lti#  pbtlll  lB  ftnit 
(tb*  two  otben  barbig  fallen  >wDy  fj?«n  Cba  Uli},  *ai  al  tbe  conUlUEd  nnodi  ibowlBC  lb*  «ai- 
I117O  lliCMEttiarfK.     lUT.  A.  tiiod. 
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47B 


Tigiium.     Some  plants  of  the  familjr  are  most  virulent  poii^na ;  as> 
[•for  exampk,  the  Manduneal-tTee  of  the  West  Indies  (Hippomane 
llanictina),  wliich  is  said  even  to  destroy  persons  wbo  sleep  umJei*  its 
|>sb4tde ;  uriJ  a  drop  pf  the  juice  blisters  the  hand.    The  hairs  of  some 
species  (sncli  as  our  Cnidosicotus  stlaiitlosus)  sting  like  Nettles.    Box- 
wood is  invaluable  to  the  wood-engraver.     The  purple  dyo.  mllcd 
TkiTTUole  is  from  Crozophora  tmctoria.      Another  most  importimt 
product  of  tills  order  is  Qxoutchouc,  which  id  yielded  by  various  [ihinta 
of  different  families ;  but  the  principal  supply  of  the  aniile  (that  of 
Para,  Dcraanira,  and  Suritiam)  is  fiimished  By  species  of  Siphonia. 
910.  Ord.  EmpetnWea  {Crowberr^  Family).     Low,  shrubby  ever- 
greend,  with  the  aspect  of  Heaths ;  the  leaves  crowdud  ajid  aceroeej 


lui         Ilia 


itti 


with  email  (difledous  or  polygamous)  flowera  produced  in  the  ^dle. 
Calyx  eonsidting  of  regular  imbricated  sepate,  or  represented  by  im- 
bricated bracts,  Stamens  few  :  pollen  of  four  grains  coherent  in 
one,  aa  in  Heath-  Ovary  three-  to  nine-celled,  wiUi  a  single  erect 
ovule  in  each  cell :  style  short  or  none :  stigmas  lobed  an^  often 
laciniated.  Fruit  a  drupe^  with  from  three  to  nine  tiony  nuculeSi 
Seeds  albuminons ;  the  radicle  inferior* ' —  Moc.  Empetrum,  Ceratiola, 
Corema;  uniinijortant  plants.  Probably  no  more  than  apetalous 
Kricaceie  ;  but  the  stigmas  are  peculiar. 

911.  Ord.  tirticacete  (NettU  Family),  phruh?,  or  herbs,  with  stipnlea, 
often  witli  milky  juice,  and  diclinous  or  polygamous,  rarely  perfect 
flowere,  furnished  with  a  reguhor  calyx ;  which  h  free  from  the  one- 

Fia.  UtS.  Bnaafh  of  CemUoU  uicotdM  in  ftvit.  1119.  Mt«iiUVi>(l  itaoiinKCe  flowef ,  irlch 
its  bcBCto  llfiO.  Tbe  two  ituneoi,  wlOi  id  lsB«r  bant  or  wpal.  1151  M>giiJfi«d  pLatUkl* 
flOVvf,  oltb  lU  iiDbrlc«ted  hiwttt.  iWL  tb*  piiUl  ■epanlo ;  (me -el  Hit  crili  Idd  open  hj  ■ 
'nrtioi  oHstkni,  ibowLng  the  ejwt  oml«.  1153.  n™pe,  with  th«  j*?»(*tvnt  ««Jeni  At  clui  bua. 
Tiujvtcin  Hothtu  of  Ita  sniloeiijrp,  or  two  tiucutw,  ttltb  Uis  eucltuiiil  Med  and  «nbiyo. 
ItSA.  V<rtte»l  moUod  of  the  k«<1. 
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Collet}  (KHnetimeii  twcM^Ued)  dvaiy  And  the  alirnys  onc-t^elled  whI 
on«-eeede<!  fruit,  but  sometimea  eiiclft?ing  it-  Stamens  »s  man^  9$ 
the  kbes  of  the  cal}Tt  jmd  opposite  them,  or  fometiines  f«wer.  Em- 
bryo large ;  cotyledons  mofily  broad  j  tlie  radicle  superior  in  the  | 
fruit  Stipules  often  deciduous.  A  large  and  greatly  diversified 
order,  oompriHiog  at  least  four  weU-oiarked  suljorders, 

912.  Soliord.  ilmins  {£^fm  Familif).  Trees  or  lihruhs  with  a 
iv'Rtery  juice,  alternate  rough  leave*,  perfect  or  merely  |x>Iygftmous 
flowers,  two  etyles  or  stigmaa  ;  the  oyary  either  one-  or  two-celled, 
Willi  one  ovule  suspended  fi-om  the  summit  of  eaclu  Fiiiit  eillier  a 
gamiirn  (Fig.  578),  with  a  straight  embryo  and  QO  alburaeiu  as  in 


im  iM 


•N. 


HIT 


IIH  |U«  no'  IMl 

the  Kim  (Ulmus) ;  or  a  drupe  witli  a  curved  embryo  and  Sduity 
albumen,  a?  in  Celtis  (IlaekLerry),  the  type  of  the  tribe  Ckltide^. 
Timber-trees.  The  imjer  bark  of  the  Slippery  Elm  h  highly 
charged  witli  raurilage.     Hackberriea  are  edible, 

913.  Subont.  Artofarp«£e  (Bread-fruit  Family)  \  which  are  chiefly 
tropical  trees  or  shrubs  with  a  milky  or  yellow  jiiire ;  the  monoe- 
cious or  dicEcious  flowers  mostly  aggregated  into  fleshy  heads,  and 


tlO.  IIM     riowrr  of  the  &lipp«rT  Kim.     11G7.  C^lys  l*ld  np«D  i^nd  the  ts^*tj  atiitA  fi 
timMy.    11^.  Fl^ut^  tfa«  ceU  Iftta  <ip«n  Ui  ttiair  tlu  dnfto  ««i*it.    Ub9   Tbc  iBttsr  iiu(«Ut*d. 
lido.  Ita  (inbrrci. 

FIG.  1101.     Brsnch  Af  Celty  AmMTlmu,  In  flomr.    11!I2,  Snlftrfed  flower,  dl«KIld  ivtl. 
ptlXf.     11G3,  prup«,  Uit  fStsh  tUTldi.-J  to  »hoir  (lia  itocw.    11IS3<'>  Tlw  djQiHl  «mlltjO- 
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'  forming  a  multiple  fruit,  or  ehe  enclosed  in  a  dty  or  eqc<!<i1et]t  im'O- 
Styles  or  stigmas  commonly  two.     Ovary  ript.'tiing  into  an 
jnium.     Seed-i  with  or  witliout  albuitten.  —  E£.  Ai-to*?ai']iu9  (the 

I  Breftd-fniit),  Morn*  (the  Mulberry,  Fig.  593  -  595),  Hndura  (the 
Oage  Orange),  Ficnu  (the  Fig,  Fig.  690-502),  Tlie  fruit  la 
oileu  iriiio<;etit  and  edible,  at  letist  when  cooked;  while  the  milky 
juice  i»  more  or  less  acrid  or  deteterioua.  It  also  aLouiids  iu  Caovi^ 
choiu;  ;  much  of  wliich  i^  obtained  from  ?oine  South  Arafiiftxn  trees  of 
tliis  oftlt'T,  and  from  Fiscus  elastita  in  Java.  In  one  in-iunoe,  liow- 
ever,  tho  milky  juice  is  perfectly  innocent;  that  of  the  fumuus  Cow- 
tree  of  South  Americfl,  wliit'h  yields  a  rich  and  wholn-ome  Diilk. 
One  of  the  moi^f  virulent  of  poirions,  the  Jhhon  Upas^  is  the  concrete 
juice  of  Antiaria  toxkarin  of  the  Indian  Artliipehigo.  The  Bread- 
fruit ia  the  fleshy  receptacle  and  multiple  fruit  of  ArttK-a.rpu9. 
Fiistie  j«  the  wood  of  the  South  American  Madura  tinctoria ;  the 
wood  of  our  own  Macluni  or  Osage  Oriuige  is  u^ed  by  the  Western 
IniUaoe  ibr  bows.  The  r(win  called  Giun  Lac  exudes  and  fornw 
j^niall  grains  on  the  bnuiche^  of  the  celebrated  Banyati-trtje  (Ficus 
Indicn,  Fig.  1-I'iJi 

9U,  SubOrtt.  tirliCCffi  {True  Nettle  Family)',  whidi  are  herbs  in 
colder  countries;,  but  often  shrubs  or  tree^  in  the  tropic.^  with  a 
wiUery  juice,  ofl en  with  slinging  Imii-s;  (he  montccious  or  ilia>doua 
flownri  njojtly  loo^e,  spicate,  or  pauiclcd.  Ovule  orthotroi>ous. 
OvBxy  always  one-cuUed,  and  style  or  f^ligma  one ;  the  aehcnium 
usually  ^urrouiidfid  by  n  dry  and  memhranous  cfUyx.  Embryo 
straight,  iu  fleshy  albumen.  —  ^.r.  Urtica  (the  Nettle),  &c.  Innoc- 
uous plants  except  for  the  stinging  hairs  of  many  especie^t.  The 
inner  havk  of  NeiUes  yields  very  ttMigh  and  slender  fibres. 

015.  SuijonJ.  CannahinEte  {Hemp  Family).  Annunl  erect  herbs, 
or  perennial  twining  plants,  with  n  watery  juice  and  dicccious  flow- 
cr.>  ;  the  stnniinate  flowcn*  racemose  or  panicled;  the  pi^lilhite  glom- 
erate, or  iniljificMied  with  brttct*,  and  fbnning  a  kind  of  strobile-like 
anient  ;  iheir  calyx  one-leaved,  Stigrnas  two.  Ovai-y  one-celled, 
with  mi  erect  onhotrofious  ovule,  Embrj-o  coiled  or  benl:  albumen 
none.  —  Ej^.   Cannabis   (the    Hemp),  Hiimulus  (the  Hop).     Hopi 

^fii'e  the  catkins  with  large  bracts ;  tho  bitter  and  sedative  principio 
chiefly  resides  in  the  yellow  grains  that  cohere  lo  the  wales  and 

^cover  the  fruit.     The  leaves  of  Hemp,  when  grown  in  a  hot  climate, 

.are  powerfully  stimulant  and  narcotic,  and  are  used  in  the  East  for 
intoxication.     The  inner  bm-k  is  used  for  cordage,  &c. 
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91 G.  Ord.  rktanac^ffi  {Plane-tree  Family)  consists  of  the  Bingle 
gcno3  Pliitanus  (Plane-tree,  Button-ball),  with  one  Asiatic  luid  one 
or  more  North- American  species  t  fine  tree^s,  with  a  watery  juice, 
and  aJtemflle  palmatdy-lobed  leaves,  with  sheaihing  stipules.  '  Flow- 
ers in  globose  amentaceous  heads  i  botlj  kinds  destitute  of  floral 
envelopes.  Fruit  a  one-seeJed  club-aliaped  little  nut,  the  base  fur- 
nished uifli  Lris.l!y  huira.     Seed  albiutilnous, 

917,  Onl.  JllglandBCtffi  {Walnut  Familtj),  Trees,  with  alternate 
pituiotei!  leaves,  and  no  stipule*.  Flowers  monoceious.  Sterile 
Aowere  In  amerrt?,  with  a  membrftnous  irrefpilar  calyx,  and  indefinite 
Btaraens,  Fertile  flowers  few,  clustei-ed,  with  the  calyx  adherent  to 
the  incompletely  two-  to  four-eelled  but  one-OTulcd  ovary,  the  limb 
small,  three-  to  five-parted  ;  sometimes  with  as  many  Fmftll  petak. 
Ovule  ortbotropous.  Fruit  druj^iaceous  i  the  exocarp  fibrous-fleshy 
and  eoherejit,  or  else  coriaceous  and  dehiscent:  endocarp  bony. 
Seed  four4obed,  without  albumen.  Embryo  oily :  cotyledons  cor- 
rugsite,  two-elt?ft. ^ — Er.  Juglitn*  (TValnut,  Butternut),  Carya  (Hick- 
ory, Pecan,  &<•.).  —  The  greater  part  of  the  order  is  North  Ameri- 
can. Tlie  timber  ia  valuable ;  e^pfcially  that  of  Bhxck  Walnut, 
for  cabinet-work,  and  that  of  Hiekoiy,  for  its  great  elasticity  and 
strength.  Tlie  young  fruit  is  acrid:  the  seeda  of  KeTeral  tu*  de- 
licious ;  those  of  the  Walnut  abound  in  a  drying  oil. 

918.  Ord.  rnpuliferffi  {Oak  Family).  Trves  or  shruha,  with  alter- 
nate and  simple  sti'aight-veined  Ie»%'e.s  and  deciduous  stipules. 
Flowers  usually  monfucious.  Sterile  flowei-a  in  amenta,  with  a 
pcale-like  or  regular  calyx,  and  the  stamens  one  to  three  times  the 
number  of  its  lobes.  Fertile  Rowers  solitary,  two  to  three  together, 
or  in  clusters  furnished  with  an  involucre  which  eneloses  the  fruit 
or  forms  a  cupule  at  -iii»  bcise.  Ovary  adnata  to  the  calyx,  and 
crowned  by  its  minute  or  obi^olete  limb,  two  to  six-celled  with  one 
or  two  pendulous  ovules  in  each  cell :  but  the  fruit  is  a  one-celled 
and  one-seeded  nut  (Fig.  576).  Seed  without  albnmen.  Embryo 
with  thick  and  flcE^hy  cotyledons,  which  are  •sometimes  coalescent. — 
Ex^  Quercus  (the  Oak),  Fagua  (the  Beech),  Corylus  (the  Hazel- 
nut), Cftstanea  (the  Cliestnut),  &c.  Some  of  the  principal  forest^ 
trees  in  northern  temperate  regions.  The  valuable  timl^r  and 
edible  nuts  they  fumikli  are  too  well  known  to  nei^d  enumeration. 
The  astringent  bark  and  leaves  of  the  Oak  abound  in  lannin,  gnllic 
Rcitl,  and  a  bJticr  extractive  called  Qiiercine  ;  lliey  are  U^cd  in  tan- 
ning and  dyeing.     Qutrcitron  Is  obtained  firom  the  Quercus  tino- 


919.  Onl.  Mjrieaccffi  (Sweet- Gaie  Family).  Shrubs,  with  alter- 
nate and  simple  aromatic  tesinous-dottt-d  leaves,  jnuniEeioua  or  dice- 
Clous.  DifTerj  from  the  i^ext  principally  bj  the  one-cetled  ovary, 
with  a  single  erect  orthotropoua  oviile,  and  a  drope-like  nut.  —  Me, 
Myrica,  Comptonia,  ihe  Sweel  Fern,  The  drupes  of  M.  ceHfem 
(our  Candlebcny  or  Baj-berry)  yield  a  natural  wax. 

950.  OrdI,  Belulaeca;  (Birch  Family),  Trees  or  shrubs,  with  al- 
temsite  and  simple  straight-veined  leaves,  and  deciduoii^i  stipules, 
Fli>wer§  inonoccioua  ;  those  of  both  kinds  in  amenta  (Fig.. 3 12),  and 
eommonly  achliunydeoua,  placed  three  together  in  the  axil  of  each 
tliree-lobed  bract  Stamens  deftnite.  OvaiT'  two-celled,  each  cell 
with  one  euspended  ovule  i  styles  -or  stigmas  distinct.  Fruit  mem* 
branaceous  or  samara-like,  one-celled  and  one-seeded,  fonnLng  with 
the  three-lobed  bracts  a  kind  of  strobile.  Albumen  none.  — £!r. 
Betula  (the  Birch),  Alnus  (Alder).     The  bark  is  eometinies  astrin- 


FTO.  )1Q1.  QDMmu  Cblnqnftplq  In  fhilt :  a,  eluirtM'  of  rt«li1t  iiaienta  \\f^.  A  mignHM 
ttBrainnte  flcirer.  1160.  TnniTBrK  wctioD  of  mo  OTary,  Rbowtsg  the  three  ccUi  with  two 
fiTvlei!  In  ew li.  HOT.  The  ImDuttura  Kcd,  wttb  tbs  ncconipuij'lnf  vhcrtiie  otuIo.  IIQ9.  Ttw 
nnt  {■ctmi^  j&  lu  wttif  Ibvoluon,  or  eopnle.    1169.  T«ttiul  uctioD  of  Uu  mom,  tod  (pf  Vom 


J^ 


9SI.  OnU  MltUtm  (WtUow  FamSy).  Trees  or  slmiha,  with  al- 
tcnuue  tiim]il«  lei(v«n,  fumbbod  wiih  rtipiil«8.  Flowers  dia>c)oa$  ; 
botli  kliuii  m  iincnt*,  Juid  dcedlute  of  floral  envelopu  (aclilamyde- 
iM^),  un^.  iimlor  fsaXt  bract*  Stamens  two  to  eereral,  sometimes 
ibuniuli-lplioun.  Ovary  one-6ell«d«  siAnj-ovuled  !  Stylc«  or  stigmas 
two,  ofl4<n  tWQ-clcft.  FrtiU  a  tmd  of  follicle  opening  by  two  valves. 
Sij-il-  (lumpTOiw,  awi-'iiding,  fumlsLed  wiih  n  silky  coma !  AJbn^ 
iiK-ri  jiiiiie.  —  Kk,  Siiliat  (Willow,  Fig.  41^-419),  and  PopuUtj  (the 
riipJiu*).  Ti-L*<?«  witU  liglit  nod  &ol^  wwd :  tbe  slender,  flexible 
i<.hoot)t  of  M-jfernl  Willows  nre  employed  for  wicker-work.  The  bark 
id  \i\nef  nnd  imiii',  suitl  contains  a  peculiar  eut^tance  (ScJicine)^ 
wliicli  jK)!i»<t.tA(.'x  fi-brifugiil  quulitied.  The  buds  of  Eevei^  Poplara 
i>Xudo  a  frngrjinl  ImUaniic  re>iiD, 

Fia,  liTO.  ¥ounK  vmml  «f  ntunlnria  Oinnn  of  •  BLndi  (BctoEk  frnttatm  *y  llTl,  Om  of 
lb*  thN«'lob«A  mtim  et  Um  m^i, «n]«rpd|  i^iwlvf  Mm flowan  (ituMna)  on  ttw  loiwr  Md*. 
lin.  Awral  of  ptattlkiti  dcmn.    IITI.  BruMh  In  tnH.    1173*.  Da*  oT  tb*  iuIm  vltli  m 

IhfM  fltxran  (pUUli)  m«ii  tnta  vilhlo.  1174.  ifftgmUMl  Mmtnn  of  on*  of  tba  tiro-tElIrd  fAt- 
tlla,  iUipluj'lns  ^*  OTui*  iuppviiilail  from  Uia  «iuiuitlt  of  eacU  citt.  ni&>  Tha  pisdJi  (wicb 
Ikalr  «ttl»bi^tiiUti4[  brs«l}  In  •  niorv  «UvtJjiMd  ntat*.  IITO.  StitKiilfiail  ctD»-«ccti(iD  of  one  of  tba 
wnuiM'  1177  Tit*  mutuni  fruit,  wHh  iha  evil  iJIfUlcd  larlicAUy  ^  t|w  singl*  He4  mxupjiDf 
lb*  Mttly  I  a  nwn  Inta  of  tU*  «tlwr  c«U  Miv  ^'JU«.  11,78.  Tti«  Mad  moDTML  Lli9.  Tba 
mhfjfft. 


EXQOEirOlTa   OB  DICOTTI-EDOItOtrS   PLANTS. 


Sabclass  2.    GtMsosPKRJtoi's  Exooknocs  Plants. 

Ovules,  and  conswfuemly  tlie  seed*,  naked,  llmt  ie,  not  cncltweil  in 
an  ovary  (5G0)  ;  Um  carpel  being  i"ej)i'esentud  either  by  an  open 
scale,  ns  in  Pines  ;  or  by  a  more  eviduut  leaf,  ad  in  Cycas  ;  or  else 
wanting  altogelhcr,  »s  in  the  Yew.  » 

922.  Ord.  CoaifCfJC  (AVw  Fatnilt/y  Tvee^  or  shrubs,  with  liranch- 
ing  trunks,  abwuntlin'j  in  resinoua  juk'e  {ihe  wixkI  diitilly  tionaisiling 
of  a  tUsue  somewliat  ititei'Diediale  betwetjii  ordhiary  wuytJy  tibre 
and  ve^^ts,  and  marked  with  circular  di»kd) ;  the  leaves  mostly 


n« 


evergreen,  scaHered  or  fascicled,  usuaUy  rigid  and  needle-shaped  or 


FTQ.  1130.  CicrpelTHi^'  «>cnl«  t>T  Capnmw  MmparrlmiA  {th»  cru*  C;rpr*ni},  Bfm  tram  with' 
la,  u]d  (b«ir1j<i.K  Cbu  Dumoreui  nrthotniptMi.  evalea  that  etaad  on  Ita  to^Hr  1181.  Bnuieh  ol 
Allies  CRDadetu^  (Hemlock  Spruce)  wltb.  latonl  etajuiiiatg  Rowcmv,  «□!!  u  furttle  ■tnobUii. 
1183.  t^tToiiaalil  njiprit,  pnu^iGnL  ]1R8.  Cvp«)lKry  sc&l^  o(  *  fcrSlte  ■tncnt,  with  lt»  btaet. 
11B4.  SUnlliu  fertlto  M«le,  mon  aiBicnlHixl  •<>'  ■«•&  ttoa  within;  nhowliig  thK  two  qtuM  mi- 
hcmiit  Ui  (t#  b^M:  mat  of  tbem  (lh«  iftt,)  laid  opan,  1186.  Tha  msaia  iu  front,  nsiirtf  at  the 
ttitijAil  riH,  Itf  Inner  surfHCs  OiKtiltiled  by  iiH!  two  rhhIh.  IISC.  poti'Eotyl«>'i]m)aui>  cmbrvM  ot 
kbiit*  unl  Cj'pmM.  11  ST.  Vrrtick]  Mcdoq  vf  U]  tmbryo.  1189.  Strolitln  of  Ttsodluca  dls- 
(jcbuui  (SubonleT  diprauiiusKj. 


480  ULCSTBATIONS   OF  THE  MATDKAI.   0ROKB8. 

linear,  entire.  Flowers  monoecious  or  dioecious,  commonly  amenta- 
ceous. Staminate  flowers  consisting  of  one  or  more  (often  mooa- 
delphous)  stamens,  destitute  of  calyx  or  corolla,  arranged  on  a  com- 
■  mon  rhachis  so  as  to  form  a  kind  of  loose  amenL  —  The  particular 
structure  of  the  flowers  and  finiit  varies  in  the  subordinate  groupa, 
chiefly  as  follows  :  — 

923.  Sabord.  Abittines  (^tV,  or  Pine  Family  proper).  Fertile 
aments  formed  of  imbricated  scales ;  which  are  the  flat  and  open 
carpels,  and  bear  a  pair  of  ovules  adherent  to  their  ba^e,  with  the 
foramen  turned  downwards  (Fig.  511).  Scales  subtended  by  bracts. 
Fruit  a  strobile  or  cone  (Fig.  596).  Integument  of  the  seed  cori- 
aceous or  woody,  more  or  less  firmly  adherent  to  the  scale.  £m- 
bryo  in  the  axis  of  fleshy  albumen,  with  two  to  fifteen  cotyledons. 
Buds  scaly. 

924.  Sabord.  Gnprminec  {Oypreu  Family),  Fertile  amenta  of 
few  scales  crowded  on  a  short  axis,  or  more  ntmieroos  and  peltate, 
not  bracteate.  Ovules  one,  two,  or  several,  borne  on  the  base  of  the 
scale,  erect  (the  foramen  looking  towards  its  apex.  Fig.  516,  1180). 
Fruit  an  indurated  8tA)bile,  or  sometimes  fleshy  and  with  the  scales 
concreted,  forming  a  kind  of  drupe.  Integument  of  the  seed  mem- 
branous <»■  bony.  Cotyledons  two  or  more.  Anthers  of  several 
parallel  cells,  placed  under  a  shield-like  c(Hmective.  Bods  haked. 
—  Ex.  Cupressus  (Cypress),  Tazo^um  (American  Cypress),  Juni- 
perus  (Juniper,  Bed  Cedar). 

925.  Sabord.  Taxines  {Tew  FamUy).  Fertile  flowers  solitary, 
terminal,  consisting  merely  of  an  ovule,  forming  a  drupaceous  or  nut- 
like  seed  at  maturity.  There  are,  therefore,  no  strobiles  and  no 
carpellary  scales.  Embryo  with  two  cotyledons.  Buds  scaly. — 
Ex.  Taxus  (the  Yew),  Torreya. 

926.  It  is  unnecessary  to  specify  the  important  uses  of  this  large 
and  characteristic  family,  which  comprises  the  most  important  tim- 
ber-trees of  cold  comitries,  and  also  ftimishes  resinous  products  of 
great  importance,  such  as  turpentine,  resin,  pitch,  tar,  Canada  hd- 
tarn,  &c  Tlie  terebinthine  Juniper-ierriet  are  the  fruit  of  Juni- 
I)erus  communis.  The  Larch  yields  Venetian  turpentine.  The 
powerful  and  rubefacient  Oil  of  Savin  is  derived  from  J.  Sabina  of 
Europe :  for  which  our  nearly  allied  J.  Virginiana  (Red  Cedar) 
may  be  substituted.  The  leaves  of  the  Yew  are  narcotic  and  dele- 
terious. The  bark  of  Larch,  and  especiaUy  ci  the  Hemlock-Spruce, 
is  used  for  tanning. 


SZQdEirorS   or  DICOTTLSIlOirOUft  p^ahts. 


mi 


927.  Ord.  CycailaffK  (C^cas  Famifi/).  Tropical  plants,  with  an 
unbrandii'd  i^Undrirnl  trunk,  inereji-in;::,  like  Palms,  by^a  single 
tennlnul  bud ;  the  leaves  piiinnte  and  llieir  Jt^egTueiit;^  more  or  hsi 
i-olled  up  from  tlie  apex  (cirt-inate)  in  ■vernation,  in  flie  manner  of 
Ferns.  Flower-s  ditccious  ;  the  etaiainate  in  a  strobile  or  cone  ;  the 
pifltillate  alao  in  strobiles,  or  eke  (in  Cycas)  occupying  contracted 


J^ 


^ 


and  partly  metamorphosed  leaves;  the  naked  ovules  borne  on  ita 
margins.  —  Mr.  Cycas,  Zamia-  —  A  kind  d*  Arrowroot  is  obrained 
from  these  thickened  st«ms,  or  caudexffs,  as  from  our  dwurf  Florida 
species  (tire  CcM>ntle  of  the  aborigine^) ;  and  a  coarse  Saffo  from 
the  trunk  of  Cycas- 


riG.  l\Sa.  Zaiulm  fnte^gTiroIlk  (tbe  CsDHlff  or  Flortdt).  IIOO.  ^octltm  of  CbF  tbrrila  UQ«st. 
IIPI.  One  of  3tB  jfiilci  detartied,  bearing  cmttcret)  uitben  llSS.  FcrUJauneat,  from  irbkb 
■  qoKrier-iecUtaf^  $a  FVOionfld.  I1B3.  A  piqttllAta  AowHTf  wasLntiag  of  lira  orialfli  p4!qfS«iit  tm& 
the  tbtukenvi  lammit  of  itui  cwpaLluy  cealn.  1194.  A  dniputoui  tttd^  twio  wbich  a  pui  of 
tbi  pulp;  outST  portJDO,  al  Ui«  apex,  1*  cEcaoTcd.  I1B6.  Vertical  f>Ktlaii  Ibrangh  the  awd  (oT 
the  satdTBl  >lae),  lowing  tihe  i^nlpj  nler  ooal,  tin  bwd  inner  lo|e|piinent,  tbe  •11rOiii«D,  matt 
til*  imbiyv. 
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Class  *IL    Endooenoits  ob  Mokocottledoxoits  PiufbMTS. 

Stem  not  distinguishable  into  bark,  pith,  and  wood ;  bnt  the  latter 
evnsisting  of  bundles  of  fibres  and  yessels  irregularly  imbeded  in 
cellular  tissue ;  the  rind  jfirmly  adherent ;  no  medullary  rays,  and 
no  appearance  of  concentric  layers :  increase  in  diameter  effected 
by  the  deposition  of  new  fibrous  bundles,  which  at  their  commence- 
ment occupy  the  central  part  of  the  stem.  Leaves  seldom  falling 
off  by  an  articulation,  sheathing  at  the  base,  usually  alternate,  entire, 
and  with  simple  parallel  veins  (nerved).  Floral  envelopes  when 
present  mostly  in  threes,  never  in  fives  ;  the  calyx  and  corolla  most 
commonly  undistinguishable  in  texture  and  appearance.  Embryo 
with  a  single  cotyledon ;  or,  if  the  second  is  present,  it  is  much 
smaller  than  the  other,  and  alternate  with  it. 

Conspectus  of  the  Orders. 

Gnvp  I.  Flowers  on  a  spadix,  furnishod  with  a  doable  and  free  perianal 
(answering  to  calyx  and  corolla).  Ovaiy  one-  to  throe-celled,  with  a  single 
ovule  in  carh  cell.  Embryo  in  hard  albnmen. — Trees  with  anbranrhed 
columnar  trunks.  Palils. 

Grotq>  2.  Flowers  On  a  spadix  ;  with  the  perianth  simple  and  free,  or  reduced 
to  a  few  scales,  or  commonly  altogether  wanting.  —  Chiefly  herbs. 

Terrestrial.    Fruit  nnt-like,  or  romose,  one-seeded.  Ttphacks. 

Terrestrial,  mostly  with  a  spathe.    Fruit  baccate.  Abacba. 
Aquatic  (floating  or  immersed). 

Flowers  devclojxsd  from  the  edge  of  the  floating  frond.  Lbxhackjb. 

Flowers  axillary  or  on  a  spadix.  Naiadacks. 

• 

Group  3.  Flowers  not  spadiceotu,  famished  with  a  doable  and  free  perianth 
(calyx  and  corolla).  Ovaries  several,  distinct,  or  sometimes  tmited.  Aquat- 
ic herbs.  Alibxack.s. 

Gra^  4.  Flowers  with  a  simple  or  double  perianth,  which  is  adherent  to  the 
ovary,  regular,  developed  from  a  spathe,  polygamous  or  diclinous.  Ovaiy 
one-celled  with  parietal  placentie,  or  S  -  9-ceUed.  Seeds  destitute  of  albu- 
men. — Aquatics.  Hr  drochabi  dacejc. 
• 

Grovp  5.  Flowers  perfect  with  the  double  or  6-merons  perianth  adherent  to  the 
ovaiy  (or  more  or  less  free  in  some  Hsemodoraceie  and  Bn>meliace«). 
Seeds  with  albumen,  except  perhaps  the  very  minate  ones  of  Orcfaidace«, 
&c.    Leaves  parallel-Teined. 


EKOOGKxora  on  KoiroconxBooNOua  flakts. 
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Btnmcnn  grnBnflroQi,  I  or  2  fertJlc.    Flower  irrcgulwr,  Ohchipace*. 

Btomt'O*  not  gynfitidnjas.    Flower  irregular. 

Fertile  flCamcD  1,  inferior.  ZnroinEitACE*. 

Fertile  gtomvn  1,  superior.  '  CANNAcbx. 

Fertile  suiiiiens  mostlr  5,  the  sixth  abortive.  MifaACH^t 

Stftmooi  nat  gynuidrcnu,  rc^iarlj  3  or  6. 
Attthen  extrotM.    Stnmctia  3,  before  the  sepaU.  Ibidacba. 

ADtlKrs  intronjc,  when  3  before  the  inner  perianth. 

Aoctier-cellB  separated  by  &  broad  eonncctive.  BuBHAMKtACE.^. 

AntJier-etlts  apptoximato  or  joined. 
Learcg  not  gcurfj.     Sterns  from  btilb«.  Ajuuyllidace.e. 

Jjem.ve8  scurfy  or  woolly.    No  bultM. 

Teirestrial.     Stamcm  3  or  6,  KxntODOttXCXX. 

Miotiif  epiphytvs.     Stnmena  6.  BbOmBliaCeji. 

Group  e.  Flowers  diweioiui,  witli  a  (S-mcrQiu  perianth  Adherent  to  the  ovuey. 
Seeds  -H  itli  u.  minato  erjihryo  ia  hiird  ftlbamen.  Leaver  riblwd  and  nctted- 
veined,  articulateil  with  the  stem.  Dioscorkace*. 

Grmtp  7.  Flowers  diceciomi  or  perfect ;  the  rcgnlftr  pdrimnth  fre«  from  the  ovary. 
Styles  or  scsgile  Ftigmnt  iji!*tiQet.  I^mbTyo  mincite  in  Imrt!  albuTTicn. 
Lcavea  mure  or  less  netted-veineil.  iisi  i  lxcem. 

Group  B.    Flowers  perfect,  not  from  a  tpathe,  with  the  regular  6-merou9  pcrf- 

atitfi  free  from  the  ovary.    Seeds  nniitrDpoun,  with  ulbiunea. 
Pcriitnth  nnc  glmnaceouK.     I>Avea  parallel-veined. 

Anthers  intmrse.    Styles  united  into  one.  Liliaceje. 

Anihera  cxirorw;.     Style*  mostly  Kpamie.  Mklaxthace.s. 

perianth  gluraaeeoufl.    Styles  united  into  one.  JoirOACU' 

Croup  9.  FtoiTCta  perfect,  developed  frotn  a  epaihe,  commoolT  somcwhtit  Ir- 
regular, the  6'merau<i  perianth  free  from  the  Ovary.  Seeds  mmtropoufi,  svith 
alba  men.    Aquntjcs,  Fohtkpe[iiacp..s 

Croup  10.  Flowers  with  a  double  or  fmbrieated  pcriamh,  (reo  from  ihe  ovnry  ; 
the  exterior  divisitfo*  (K-paI«}  hcrbaceoua  or  glumaccouji ;  tlie  iniK'r  (|K't- 
al«)  pctalqiil,  free  from  the  one-  to  diree-eellcd  ovaiy.  Seeds  2, 3,  or  niiuiy, 
orthotropous  ;  the  embryo  at  iho  extremity  of  the  albumen  faiihest  fiom  t'le 
hilnm. 

Flowerii  perfeet.     Sepals  herbaerons.     Petals  eolorcil.  CpMiiEl-TXirtcJi:. 

Flowers  jjcrfeet,  capitate.     Sepals  and  bracts  glnmaceons.  Xvtcij>Arif.4£. 

Flowen  moBceciotia  or  dicceioui,  cupitate.  ERiocAtrLORACBife. 

Croup  II.  Flowcrtt  imbricated  with  glumiiceoQS  hrarts  (glumeii),  and  dispOM^ 
in  «iiikclels  ;  the  proper  perianth  none  or  rudimentary-  Ovary  one-eetled, 
one-ovnU'd,  ficcis  iinatropons.  Embryo  at  the  extremity  of  tlio  albuaiea 
next  the  liilum. 


tJ^heath»  of  Iha  teavei  closed,     Gtutnc  or  bnet  pingle. 
Sheaths  open.     Glumes  mostly  in  pairs. 


Ctmshacims, 
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ILLUSTJUTIOXS    Or  THK   MATUKAX    OSOEBS. 


928-  Ord.  Palmte  (Palm*).  Chk-fl}'  trees,  witli  unbrandictl  cjUo- 
dnuai  iniflks  growing  by  a  terminal  bud.  Leaves  large,  clui-icred^ 
fan<«hftp«d  or  pmnnled,  plaited  in  vernation.  Flowers  ^timlV  per- 
fect or  polyganiQUd,  nio.'^tly  with  a  double  (G-merous)  peruuiih ;  Uie 
6tam«ns  usually  a^  la&nj  as  the  pctaU  and  se{>aU  together.  Ovarj 
I  -  S*ceVled,  witH  a  single  ovule  in  each  cell.  Fmit  a  drup*  or  berfj. 
Seedj  with  a  cartilaginous  albumen,  oAeii  hollow ;  tW  cnibiyo  placed 
in  a  small  separate  cavily.  —  £x.  Palm?,  tlie  mo<t  majciitic  race  of 
plant;^  witliin  the  tropicfi,  and  of  tlie  bigb^t  value  to  mankind,  are 
etareely  found  beyond  the  hiniU  of  these  favored  regions,  Tbe 
Date-tree  (Pbccnix  duL-lylifera,  the  leate*  of  which  are  the  Palms 
of  Scripture],  a  native  of  NorLhera  AJnt^  endures  tbe  dittmte  of 
the  opposite  sboreii  of  Uie  Me«litcrranean :  while  in  the  Nuw  Worlii, 
Chammrups  Palmullo  (Fig.  184),  the  only  arborescent  species  of  the 
United  State.^,  and  one  or  two  low  Palms  with  a  rreeptng  cuide^ 
(Dwarf  Palmetto),  extend  from  Florida  to  North  Carolina.  Ftalme 
ailbrd  food  and  rairufi^nt,  wine,  oil,  wax^  flour,  sugar,  ^all,  thread, 
weapons,  uiensib,  and  habitations.  'The  Cocuanul  (Cocos  nucifef») 
is  perhaps  the  mo;»t  important,  aa  well  a&  tht  iuo.4t  widely  diffused 
Apeeiea.     Be#ide^  ltd  well-known  O'uit,  and  the  beverage  it  coabuns, 


tlie  hard  tninki)  are  employed  in  the  eotu'trunion  of  Imts ;  the  tep- 
minal  btid  (aii  in  our  Palmetto  and  other  Cabbage  Palm?)  is  a  deli- 
eious  article  of  food ;  the  lejives  are  used  for  thatching,  for  matting 

flO.  1191    Brtneh  of  Ibe  inflorwomoo  of  t!1»NiM0ft>pii  h/Btrit  (Dltur  Pilmttto).    1197.  A 
•teril*  Bamtt.     11D6.  FerTrct  flower,  iHtli  tbn  «»ijx  uii  corallii  Kmond.    1199.  Same,  wtthi 
Uincarifac  ftUDtv  TnDoY<<d,  mi  u  uon  dl*aaiiUj  to  ttiD<*  ihr  Vbnt  iOin«vb«t  united  cupalfc 
IWH.  On*  of  tba  eaTi«l«  fnlufwl,  jwa  ktorsUr.    1301    3uub,  trltll «  iHlllHl  of  iti  tBMi  flH%| 
cbowlbf  Um  gTuls  or  jounff  MciL    ISOS.  Verticil  Mction  ot  a  foong  cocoaoat,  ifaortug  tim\ 
IkoUow  albonwa  ;  tad  tito  Ha  tnsmii  «nibrjo  la  *  teiwimtc  lltti*  ntUjr-    ISOA.  Sacficm  of  • 
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hal*.  baskets,  mats,  fences,  for  torches,  ftud  for  writing  upon ;  the 
Ktalk  !ind  midrib  for  oars  ;  their  a^hea  yteM  abimdiuice  of  potfinh  ; 
the  jtik-e  of  the  flowers  and  efema  {replete  with  sugar,  which  is 
pometimea  separated  under  the  bame  of  Jaffer^)  is  fermented  into  A 
kind  of  wine,  or  distilled  into  Arrack ;  from  It*  spathes  (m  from 
eome  other  Palnui),  when  woumled,  fiowa  a  grateful  laxative  bever- 
age, known  in  India  by  the  name  of  Toddy ;  the  rind  of  llie  fruit  is 
used  for  culinary  vessels ;  its  tough,  fibrouss,  outer  portion  \&  made 
into  very  strong  cordage  ( C&ir  rope)  ;  and  an  excellent  fixed  oil  is 
copiously  expressed  from  the  kernel.  Sago  is  procured  from  the 
trunks  of  many  Palms,  but  chiefly  from  epecies  of  Sugua  of  Eastern 
India.  Canes  and  Rattans  are  the  elcntler,  often  prostrate,  stems  of 
gpecies  of  Calamus.  —  The  Phytelephas,  or  eo-called  Ivory  Pohm, 
of  Central  America,  the  seeds  of  which  are  the  VtgetaUe  Ivory  now 
ao  commonly  u.«ed  by  the  turner,  in  place  of  ivory,  for  small  articles, 
is  not  a  genuine  Palm,  having  polygamo-dicEcious  flowers  with  a 
nidimeutarj'  perianth,  or  none  at  all,  Ac  It  is  proposed  as  the  tjpe 
of  an  Drtler  (Phvtei/ephantEjE)  ;  but.  may  for  the  present  be  ap- 
pended to  the  pHlms ',  between  which  and  the  succeeding  orders 
etaods  the 

d2d.  Ord,  PandanacCK ;  tropic&l  arborescent  nlants,  of  Palm-like 
pod,  but  their  simplified  dielinoua  flowcre  destitute  of  a  pprianth,  the 
one-celled  ovary  many-ovuled.  Tlie  seeds  of  Pandjuius  (the  Screw- 
Pine,  Fig.  140),  ifcc,  are  eatable.  From  the  young  leaveij  of  Car- 
ludorira  the  fiunous  P^inama  hats  are  braided. 

930.  Ord.  TjTlliaMa!  {the  Cat-tail  Fumiig)  consists  of  two  genera  j 
namely,  Typha  (the  Cat-tail),  and  Sparganium  (Bur-reed),  of  no 
important  use.  They  are  spadiceous  plant*  with  exce^ively  re- 
duced flowers,  ha%'ing  no  perianth. 

931.  Old.  iraceffi  {Amm  Famifjf),  Herbs,  with  a  fleshy  corm  or 
rhizoma,  often  shrubby  or  climbing  plants  in  the  tropics ;  the  leaves 
sometimes  compound  or  divided,  commonly  netted-veitsed.  Flowers 
mostly  on  a  spiidlK  (often  naked  at  the  extremity),  usually  surround- 
ed by  a  Bimthe  or  hood  (Fig.  313,  314),  Flowers  commonly  monoe- 
cious, and  destitute  of  envelopes,  or  ivith  a  single  perianth.  Ovary 
one-  to  Beveral-celled,  with  one  or  more  ovules.  Fruit  a  berry. 
Seeds  with  or  without  albumen.  - —  En.  Arum,  Calk,  Symplocarpus 
(Skunk-Cabbage),  Orontiiim,  Acorua  (Sweet  Flag)  :  the  three  latter 
hear  flowers  fumifhed  with  a  perianth.  —  All  ore  endowed  with  an 
acrid  volatile  principle,  which  ia  merely  pungent  and  aromatic  in 

41* 
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ntttrsTHATioirs  ow  th*  jtatpral  orders. 


Swfet  Flaj  (Acorus  Cnlamus),  but  extrtMncIj  sliai-p  in  Arum, 
'Imlian  Tumip,  &c.  Tlie  atrid  prinfiple  of  tbt'se  plaivL-i  is  %X)latile, 
And  is  dissipated  h\  )ieat  or  in  dniiit;.  When  cooked,  their  farina* 
oeous  comis  are  eatable.  That  of  Taro  of  tlie  Soulh  Sea  I.->Iand^ 
Mid  eome  other  species  of  Colocasia,  are  iniportunt  an?t;]e5  of  food. 
Spnplocarpus  fastidn  exhales  a  stropg  odor,  veiy  like  tlial  of  ihe 


skunk,  whence,  rb  it  has  large  and  roundish  leaves  in  a  radical  clus^ 
ter,  it  19  called  Skunk  Cabbage.  The  roots  have  been  used  in  medi- 
cine as  an  nnti^pitiraodio. 

932.  iJrd,  LfOinarMf)  {Duckweed  Family),  conaisting  chieflj  of 
Lenina  (Duckweed  or  Water  Fkx-«eed]  ;  floating  plants,  with  their 
roots  (if  any)  arisiiig  from  the  bottom  of  a  fl:it  frond,  and  hanging 
loo^e  in  tlie  water ;  their  flowers  pix>diiiced  from  the  nini;gia  of  the 
frondj  bursting  through  a  membranous  epathe ;  the  sterile,  of  one  or 


FIO.  I20i.  Young  l«f,  &i>d  1306,  iF^that  •n4  Sonvn,  of  BjnplnxTTtu  1aiA<\%.  19H.  A 
wpmmte  Bo«ei'  w brn  fousg.  13QT.  A  iku«h«d  njM,!  and  ttuiMB  Hen  fram  trllhLii  130^.  An 
toCllcr  *tvu  from  tlm  trtrnt.  12U0.  The  ap<ulli  or  fdlVuttv*  b*id  In  fruit ;  » <|UMi0-«t«tioB 
nraoTed,  ■tiowlng  •eednai  of  tlw  tninerKd  aesdi  1210  A  hwI  detachoU,  d(  the  n«tt)i«l  tiaa. 
1211.  ^ertloii  of  Uw  Med,  wlCb  Vm  Ursa  globuXu  cmdrjro  mi4  f  luiouit .  tii  Uili  pLul  Ibm  k 
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ro  stamens  ;  tlie  fertile,  of  a  one-celled  ovary ;  in  fruit  a  utricle : 
'iliey  are  a  kind  of  minute  and  greatly  reduced  AraceiB,  ooDnectug 
ihikt  order  wJtk  tlie  next. 


nit  1317  uu 

933.  Ord.  NaiadafefC  {P&ndwead  Famxlif).  Water-planUi,  with 
cellular  leavtN,  and  sheathing  stiimlea  or  ba^os :  the  fituv^'m  incon- 
spicuousi,  snmetimea  perfect.  Perianth  simple  and  scJile-like,  or 
none.  Stamens  definite.  Ovflries  aolitjiry,  or  two  to  four  and  dis- 
tinct, one-scedfd.  Albumen  none.  Embryo  ettnight  or  curved.  — - 
JBx.  Potamoj^eton  (Pondwefd),  N^aa,  Buppk,  Zoatera ;  the  tvm 
latter  in  iiftU  or  braL-ktinli  water. 

934,  Ord.  AlisfflBMffi  (  Wafer-Plantain  Famili/).  Mareh  herbs, 
with  the  IfJives  and  scapes  usually  urieing  from  a  creeping  rhi?:onm; 
the  former  either  linear,  or  beaj-ing  a  flat  limb,  which  ia  ribbed  or 
ntrred,  but  the  vein  lets  commonly  reticulated.  Flowers  regular, 
pet^'ect  or  polygamousj  mostly  in  racemes  or  panicles,  not  on  a  Pjia- 
dix.  Perianth  double,  the  three  petak  commonly  diiTerent  from  the 
£«pak,  so  as  evidently  to  represent  a  calyx  and  a  corolhu  Seeds  soli- 
tary in  each  t^arptd  or  cfll,  straight  or  curved,  destiJute  of  albumen. 
—  JEjr.^Hsma  (Wafer-Plantain),  Sagittaria  (Arrowhead);  belong- 
ing to  the  proper  Alisma  Family,  which  hiw  the  eced  (and  ooose- 


FTG.  1313.  Wbolt  ptutt  tvf  LemTu  mlDor,  mBgolfled,  bcoriae  a  KtaDilntte  niEJcandroiu  flow- 
«T,  121fl.  Aa  iDiUrlJiui]  wlUi  m  i)U»4niuj  pvrbct  A»««r;  whkb  ftt  Via  t»  hwq  wpftrata,  with 
ita  sjmtbv,  U^tiiy  ma^ltleiL  1315,  nov^ror  Lcam*  £lt>bA,  muctl  DiAgDllled,  1S16  V«rticnt 
highlv  magii!A«d  Kctlon  of  the  plistll  uid  tbe  contalDod  crvula  of  Lnnnt  ninor  1217  Tba 
rruH,  »n4  1218,  Hm  tuctlaa,  sliowlag  the  leed.  1219.  Sectlaa  thnugti  tbg  highly  miiguia«d 
ttti  Mid  itzgt  aairjQ- 


quentlj  the  embrj  o)  curved  or  doubled  upon  itself.  Trlglodmi  ini8 
Scheuchxeria  diiefij' constitute  the  suborder  Jcjjcagike*;  wbem 
ibe  Bee«l  and  embrjo  are  etraigLt,  aod  the  petAk  (if  pres^nl)  are 
greeni-ih  like  .the  calyx.     Slightlj  acrid  plants,  and  some  of  them 

istringenU 


935.  Ofd.  BntomaeeS,  represented  by  Butomu^  the  Flowerixig- 

mh  of  Europe,  mid  three  nimH  tropical  genera,  is  a  fonii  of  tlie 
I  with  nitiny  ovTileg  attached  to  the  whole  iace  of  the  carpeU : 
are  !?cjiai'a.te  or  combioed.     Some  have  a  milky  juice, 

936.  Ond.  Dydrofbiiridaeeie  (Frof«-i>it  Family)  oomists  of  a  few 

^•qnatic  btrb^j  with  dia^cioiiB  or  polygamous  n-gular  flowers  on  scajK?- 

\Xke  pedtinclcs  from  a  spathe,  and  simple  or  doubk  floral  enveloiH*.?, 

Iirhicti  \n  the  fertile  flowers  are  tmlted  in  a  tube,  and  jidnute  to  the 

l-&-eelled  ovarj',  more  commonly  one-tflled  with  thiv'  i 

placentae.     Seeds  nuraerouSf  witJiOut   albumen,  —  E^.  Li;; 

Valliiiuei-ia,  Auacliaria. 

93".  Oni.  OffhidaeeBB  {Orchis  Family),  Herbs,  of 
[and  form;  diKiitiguii>htfd  frora  the  othtT  orders  with  an 
[and  from  all  other  plants,  by  their  irregulai'  dowers,  witli  u  [r 

no   Y13fi.    Raracnfi  or  vpIliB  of  TdglochJn  iwLtiiitn.    T3SI.  bluicM  fl<? 
I  Bad  ttaluen-     1223.  Tliec>ub-«b*p«<l  caii*uk.     1~S4.  A  DUgnlfltd  HeL-U,  4>xl      n 
I  Mtd  eliitaai.    IXS.  BDitnyu  of  ibe  nme.    VS&.  YettktBl  ««Hon  af  tbe  m<, 
[yhmatn  ta  vlaw.    133T.    Crca>4MUoii  (mtm  in>gnlfl«d),  (howlsg  lb*  v>- 
'  •zcqohI  itw  pliuniilR. 

no.  \'SR.    LckT,  aDd  ISSS,  flcnrar,  Of  ABsiu  Plautkga     1230.  Uo 

^Mm  pctili  mnofwL    1231,  C«rpe),  witb  th«  OTkry  dJridud,  showing  t 

flTillkialMedm)  or  Utrj^omltMUmHedof  AUawfcDuuasDuJuimi  «« 

vaim ;  e,  (b«  protmditig  fwUcla. 
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six  parts ;  llieir  emgle  fertile  stamen  (or  ra  Cypripedium  tlieir 

^two  EtRmcn.s)  coheniiit  Vfith  the  style  (composing  the  eolumn)  ;  their 

pollen  usually  <*oiiibined  into  two  or  more  (jmniilar  or  waxy  masses 

{potlinia)  ;    the    ovary   one-cefledj   with  three  parietal  placenta 


/>- 


covered  with  numerous  minute  seeds.  —  Ex.  Orchis,  Cypripedium 
(Ladifcs*  Slip^>er),  Arethusa,  &c.  In  the  tropica  many  are  Epiphytes 
(149,  Pig.  144).  Many  are  cultivated  for  their  beauty  and  singu- 
larity. The  tuberiferous  roots  are  often  filled  with  a  very  den^e 
mucilaginous  or  glutinous  substance  (as  those  of  our  Aplectrum, 
thence  callL-d  Putty-root).  Of  tiiia  nature  is  the  Salfp  of  commerce, 
the  produce  of  some  nnast^Jtained  spedea  of  MUldle  A-isJa.  The 
fragrant  VaniUa  is  the  flei*hy  fruit  of  Vanilla  phinifolia  and  other 
tropical  American  species.  The  roots  of  Cypripedium  are  used  aa 
E  subi^tttule  for  Valerian, 

938,  Onl,  ZlnpbfraWB  {Cring«r  Family)  consists  of  some  mostly 
showy  tropical  aromatic  herbs,  the  nerv^  of  their  leaves  diverging 

FIQ.  1233.  Onhla  i<p«tabtil«  :  4,  *  mpanta  BarnnT.  12M.  Colomn  (HmpwhKt  nB^Ulod), 
ttoai  which  th«  other  parts  kfp cnt  vnj  :  Vie  two  uitbur-feUjioiwiuiig  And  showlog  tli«  poUcn- 
Bi«M»,  1236.  Ma|rFi1A«<l  p<il1«Ti-nivi,  wtlb  Its  stalk.  12SS.  Arcdium  balboo.  12ST.  Tba 
mluitin,  itnltrged  :  Uie  intber  terminal  aad  Opening  hy  m  Ud.  1238,  MAgDifi«d  «D(tl«r,  with 
the  Ud  nfflOTcd,  thovJ^g  tha  two  jwUeD^invNI  tn  vuh  Md. 
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from  a  midrib  }  the  adn&te  perianth  irregular  and  triple  (hnfUig  a 
corolla  of  two  eerip^  as  well  as  a  cal^-x)  ;  fertilii  Btjimon  otip,  on  the 
ajitersor  siJe  of  the  flowtr,  frt-e  ;  tlie  fruit  a  diree-cellcd  cnj^tpute  or 
berry ;  the  seeds  several  j  with  tlie  embiT-o  in  r  liule  sac  at  one 
exiremity  of  the  furinaceous  albumen. — ^Tliere  art',  in  fiu'f,  six 
ataraens  in  the  andrueciuia,  the  Lbree  exterior  petaloiJ  and  forming 
the  so-called  inner  co^oU£^  and  two  of  the  inner  vertioehare  sterile. 
—  Tlieir  properties  and  economical  oses  are  well  i"cpn.'*ciited  by  the 
pungent  aromatit!  rootslock  of  Ginger  (Zingiber  officinale),  Gttliit- 
gale  (Alpinia  Galanga,  &c.),  the  seed^  of  Oardamon,  Slc  The  same 
cordinl  qunlities  in  lesser  degree  exiat  in  the  roots  of  Curcumn 
longa,  &,c.  whit'h  funiiah  the  coloring  matter  called  TunHtsric  ;  while 
other  species  yield  starch,  like  the  closely  alUcd 

939.  Ord.  CannnCCffi  {^ATr&wrof^  FamHyj)^  wbich  also  consists  of  trop- 
ical pL'inU,  ditturis  from  tbe  prccc<hng  chiufly  in  the  want  of  aroraa, 
and  in  having  the  single  fertile  etainen  posterior,  with  a  one-eeUed 
anther.  —  Bx.  Manmta  arundinncea,  which  yields  tlie  Arr&wrv<it  of 
the  West  Indie*  ;  the  ttibtTd  of  which  are  filled  with  stari'h. 

940.  OncJ.  !HU!SI1C€I£  {Banana  Famtlff),  Tropicul  pltiiits,  of  which 
the  Banana  and  Plantain  are  the  type ;  di.-^tinguii^lied  by  tlieir 
simple  perianth  and  five  or  six  perfect  fitamcus.  The  fruit  la  an 
imiMjrtjinl  iitaple  of  food  in  tin?  tropit'S  ;  tlie  gigantic  leaves  are  used 
in  thatcliing;  utid  titc  libre?  of  Musa  lextilis  yiidd  jWanillu  h^mp,  ss 
well  as  a  finer  tibre  from  which  some  of  the  most  dfliL-ute  Lidia  mus- 
lins are  mjidu-. 

941.  Ordi  BonnonntQCetE  consists  of  small,  mostly  tropical,  annual 
herbs,  commonly  with  a  one-celled  ovar)' and  three  partotal  placentse, 
(but  in  sevend  the  ovary  ia  three-celled)  ;  differing  from  Orchidaceie 
by  their  regular  fiowers  with  three  stamens  ;  and  from  IriducciE  by 
the  position  of  Hi^hg  before  the  inner  division^  of  the  perianth,  the 
introriie  anlherij,  &c. — ^.  Burmannia  and  Apteria,  of  tlie  Souths 
em  Statcj*. 

942.  Onh  IrtJaCtJB  (/"«  Family).  Perennial  herbs }  the  flower- 
atems  springing  from  bulbs;  eorms,  or  rbizomaa,  rarely  with  fibi-ous 
root*,  mostly  with  equilaut  leaves.  Flowers  regular  or  irregular, 
shouy,  often  EipHnging  from  a  spathe.  Perianth  with  the  tube  ad' 
herent  to  the  tliree-celled  ovary,  and  usually  elongated  al>ove  it ;  the 
limb  eix-parted,  in  two  series.  Stamens  three,  distinct  or  monadel- 
phous  ;  the  atilheni  extttir^e  I  Stigmas  tliree,  dilated  or  pelaloid ! 
Seeds  with  bard   albumen.  —  Sx.  Iria,  Crocus.     The  roolatouka, 


drastic.  Orrii-root  h  the  dried  rJiizoma  of  Iri«s  florentinn,  of  Soulh- 
em  Europe.  Tlie  true  Saffron  conj^ista  of  the  dried  orange-colored 
stigma's  of  Crocus  sativu?;. 

943.  Ord.  AmJiryllitlucCBE  (Amaryllis  Family).  Dulboiis  plflnU 
(jometimea  with  Itbraus  roots),  bearing  show^  flowt'i-s  moat]}''  on 
scapes.  PeriniUh  i-egular,  or  nearly  ao  j  tJie  tube  aillierent  to  the 
oVuiy,  and  often  prtxlueed  above  it,  six-parted.  Stiuneiis  six,  dis- 
tinct, with  introriie  mitliers.  Stigina  undivided  or  three-lobed' 
Fniit  a  three-cellod  cAiisule  or  berrj.  Seed*  with  fleshy  lUbumen. 
— Kr.  Amsiryllis,  Nardssus,  Crinum,  &c. ;  mostly  ornamental  plants. 
The  bulba  arrid,  luneiic,  &c, :  tiio^e  of  Htt;rafiiUliud  (with  whose  juiee 
the  Hottentots  poison  their  aiTow-:)  are  extremely  venomous.  The 
lennoiiicd  juioe  of  Agave  is  the  in  toxirtj  t  iiig  Pf^ijue  of  t  lie  I^Iexicuji.'t. 
H)  TKixj's,  which  lias  been  taken  as  the  type  of  nil  order,  may  prop- 
erly be  referred  to  this  family. 

rrO.  19SI}.  IrU  crklatk.  1340.  Hm  tDUttiiill.  ot  the  t^J^M^,  ptUloU  ftipnH,  uid  fCaawD*. 
131 1.  Vatintl  McUon  cf  iiui  onry  (tl»  (Mml'not  Imtc*  cutfcwiy)  •ud  Icinj!  tube  of  tb«  p«l- 
>ath.  1243.  Cms-watioii  of  Um  pod.  12fil.  Seed.  IJIM.  EnUmedMcUmi  of  the  wtiiB,  allow- 
Sag  Um  «nit>r]f«,  kt. 
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944.  Ord.  BromfliawtC  {Pitte-Apple  FamHj^)  catokmtA  of  American 
ftnd  citicily  t^)>ical  plants ;  with  rigid  aiid  dry  channelled  leave^^ 
often  wish  a  scurfy  surface,  a  mostly  adnnte  pcrianlh  of  tbree  sepals 
and  tlirce  pctsds,  and  sLk  or  more  etamcns  j  the  i^cedj*  with  mealy 
albumt'ti.  —  Ke.  Ananassa,  tlie  Pine-Ap|ik' ;  the  fine  fruit  of  which 
ia  fomicd  by  the  consolidation  of  the  imperfect  flowers,  bracts,  and 
reccptficle  into  a  eucculent  xna^A.  Tilland'^ia,  the  Black  Moss  or 
Long  liloris  {■which,  like  most  Bromeliaii,  grows  on  the  trunks  luid 
bmochefl  of  trees  in  the  warmer  and  humid  port*  of  America),  h»A 
the  ovary  free  from  the  perianth. 

945.  ftn],  Ilffinttdorafeffi  {Bloodtport  Family)  is  composed  of  peren- 
nial herbs,  with  tibrous  roots,  equiUuit  or  casiforra  leaves ;  wlilch, 
with  the  sterna  and  flowers,  are  commonly  densely  clothed  with 
woolly  hairs  or  scurf.  Perianth  with  the  tube  either  nearly  free 
fimm,  or  commonly  adherent  to,  the  three-celled  ovary;  (hq  liinb 
six-cleft,  regular.  Stamens  sixj  or  only  three,  with  mtrorse  anther*. 
Style  ainirle,  the  stigma  standing  over  the  dii^wpiments.  of  the  ovary. 
Embryo  in  cartilaginous  albumen.  —  Ex.  Lachnanthes  (Red- Root), 
Lophiola-  —  Some  have  a  red  juice.  The  roots  are  astringent  and 
tonic,  espf^ially  in  Aletns. 

946.  Onl,  DiosforcftfeK  {Tam  FamHy)  eonsiat*  of  a  few  twining 
plants,  wttit  Inrg^e  tubcTOUs  roots  or  knotted  rooliitocks ;  distinguished 
among  Endogcjis  by  their  ribbed  and  neued-veined  leaver,  with  dis- 
tinct petiolL'-i,  and  by  tlicir  inconspicuous  dirocioua  flowcps,  wiih  the 
perian(h  in  the  pi-fitillate  flowers  adherent  to  the  ovarj^;  the  limb 
six-cleft  in  two  series.  Stamens  six.  Ovary  three-eel  ted,  with  only 
one  or  two  ovules  in  each  cell :  styles  nearly  distinct.  Fruit  often 
a  thrce-win|*od  capsule.  Albumen  cartilaginous.  —  Ex.  Dioscoreo.. 
The  tttlwrs  of*ono  or  or  more  Bpecies,  filled  with  &tarch  and  muciTage 
(but  more  or  le-s  acrid  until  cooked),  are  Tami,  an  important  article 
of  food  in  tropicjd  countries. 

947.  Onl,  SntilatCIE  {Smilaic  Family)  is  also  remarkable  among 
Endo^cns  for  netted-reineil  leaves.  It  consists  both  of  herbs  and  of 
ehrubby  plants  climbing  by  tendrils ;  the  perianth  ia  free  from  the 
fjiiary ;  the  mo{?tly  three  tiyV'A  or  sessile  stigmas  are  entirely  dis- 
tinct ;  the  anthers  are  intronie  ;  and  the  fniit  is  a  berry.  Embryo 
minute,  in  haitl  albumen.  —  In  the  Tyue  Smt'lax  Family,  the  flowers 
are  dicpcious  and  axillary ;  the  six  divisions  of  the  jierianlh  are 
alike;  the  anthera  are  one-celled,  an^the  few  seeda  are  orthotropoua 
and  pendulous.    They  are  moelly  shrubby  and  altemaie-lea%'ed 
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planL-:.     Ex,   Smikx  (Greenbrier,  &c);   far  the  ino5l  ira|X)i1ant 
tsnecies  is  S  officiiiiills  of  tropii^al  America,  the  root^itocki.  of  whioh 
are  the  officinal  SarsopaHlla. 

943.  Subtird.  THlIlnccffi  {Trillium  Famihj)  conaislg  of  low 
herbs,  with  wliorled  loaves  nntl  per- 
fwl  flowers,  which  in  the  largest 
genus,  Trillium,  have  a  green  cdyx 
anJ  a  colon-d  corolla;  the  antliera 
are  two-ci^Iled  ;  the  seeds  unntropoua 
and  rather  numf-roua,. —  The  short 
rootslock  of  Trillium  (Fig,  169), 
called  Birthroot,  Inis  a  place  in  the 
popular  mntc-via  medica  ;  but  it  \» 
doubtful  if  it  really  po:«e3ses  any 
useful   propertips. 

949.  Onl.  LiliafPffi  {Lihj  Famihj).  Ilerbe, 
with  the  flowt'r-slemjj  springing  from  bulbs, 
tubers,  or  with  fil)i-ou$  or  fa^jciejed  roots. 
Leaves  simple,  tiheiUtiing  or  flnspiiig  at  the 
base,  parallel-'veined.  Flowers  regular,  pei^ 
feet  Perianth  colored,  mostly  of  six  parts, 
or  gix-clefl.     Stainena  six:  anthers  intron»e.  '*** 

Ovary  free,  tbrce-ecUtid :  the  styles  united  into  one.  JFniit  capsular 
or  baccate,  with  several  or  numcrouis  seeds  in  each  eelL  Albumen 
fleshy.  —  This  large  and  widely  difl'used  order  comprises  a  great 
%-ariety  of  ibruii :  the  Lily,  Dog-looth  Violet,  and  Tulip  repreaeni  one 
division;  the  Tuberoi^e,  a  second;  the  Aloe  and  Yuec^i,  a  third; 
the  Hyaeinth.  tlie  Onion,  Leek,  and  Ga:rlic  (Allium),  and  the  As- 
phodel, a  fourth ;  ibe  A*.paragii9,  Lily  of  the  Valley,  and  Solomon's 
Seal,  a  fiflh,  which  h  nearly  allied  to  tlie  order  Smihu-ea&  Aerid 
and  oft^n  bitter  pi'ineiple.s  pi-cvail  in  the  order,  and  arc  most  concen- 
trated in  the  bullw,  &c.,  which  abound  in  stareby  or  nmciluginous 
matter,  and  are  oAen  edible  when  cooked.  SquiiU  are  the  bulbs  of 
Scilta  mantima  of  tbe  South  of  Europe.  Alo«i  is  the  acrid  and 
bitter  in-«f>i^-satecl  juit«  of  tbe  sueculent  leaves  of  gjiecie^  of  Aloe. 
Tlie  oi'iginal  Dragott's-blood  waa  derived  from,  the  juice  of  the  fa- 
mous Dragon-tree  (Draojuna  Di^h>)  of  the  Ea.-?t.  —  Tlie  leaves 
of  Fhorniiuoi  tenax   yield  the   jVW    Poland  hemp,   one   of  the 
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960.  Old.  n^knUiaceS  (Culckicum  Famiiy).  Herbs,  with  bulb§, 
conzi%  or  faficiciilate<l  rooU.  Perianth  regular,  in  a  double  ficries  ; 
the  sepoLi  and  petals  either  distinct^  or  united  below  into  a  tube. 
SUimcii:!  six,  with  extrorse  anthers  (except  in  Tofieldia  aiid  Pleea). 
Ovaiy  free,  three-celled,  Beveralrseeded  -  stylea  dbilinct.  iUbuine^ 
fleahy.     The  tnie  MelimthaetsE,  or 

9dl.  SutMird.  MelantllieCS  have  a  mostly  septicidal  capsule  and  a 
marcefeenL  or  persistent  perianth. — .fie.  Colchieum  has  a  perianth 
with  a  long  tube,  arising  from  a  subterranean  ovary ;  it  is  al!*  re- 
markftblo  for  flowering  in  the  autumn,  when  it  is  leafless,  ripening 
ita  fruit  and  protlucing  iU  leaves  the  following  spring.  In  most  of 
the  order,  the  leaves  of  the  periantli  are  uncsombineid ;  as  in  VerR.. 
trum  (VThile  Ilellebure),  Ilelonias,  &c.  Acrid  and  drastic  poison^ 
out  plants,  with  more  or  less  narcotic  qaalities;  chiefly  due  to  a 
peculiar  alkaloid   principle,  nanaed  VfrtUria^  which  is  largely  ti.- 


FIO.  IMT.  EfjMimivluDi  AmeriwuuiJi  fI>og-toDtJi  Viokt,  Ad<ter'f-lcrDpje)  1318-  Tha 
twib.  1349,  F«rittotb  l«U  DjMa,  vltb  ttw  itsmmu.  1260.  Ttw  t>iitU.  1261  CcMMaeOoa 
of  (1m  «^p«uie. 


952.  Sabordi  Uvularieie  ('BeHwort  Famtli^)  hm  a  few-seeded  loculi' 
cidal  eflpsule  or  berry,  more  or  less  united  stylesi,  and  a  deciduous 
perimith  ;  Ihe  fitems  from  rootatocks.  —  Ex.  Uvulnna. 

9.53.  Onl.  Jnnfaeete  {Rmh  Family).  Herba^-eous,  mostly  grass- 
like  planU,  often  leafless  j  the  email  gluraaceoua  flowers  in  clusters, 
cymes,  or  heads.  PerianLh  mostly  dry,  greenish  or  brownish,  of  six 
leaves  (aepals  and  pt'ttklf*)  in  two  series.  Stamene  six,  or  tliree : 
anthers  intror?e.  Oviuy  free,  three-celled,  or  one-celled  from  the 
placentse  not  reiieliing'  the  axis ;  their  styles  united  into  one :  stig- 
mas three.  Capsule  three-valved,  few-  or  many-seeded.  Albumen 
fleshy. —  Eic.  Juncus  (Rush). 

9.54.  Ord,  FotltederiaceK  (Piehsret-weed  Family)  comprises  a  few 
aquatic  planl^s  vvilh  the  flowers,  either  Bolitaiy  or  epicate,  arising 
from  a  spathe  or  from  a  flsgure  of  the  petiole;  the  six-eleft  and 
t-olored  perianth  persistent  and  withering:,  often  adtieiTnt  to  the  liase 
of  the  three-eetled  ovary ;  the  fitamens  three,  and  inserted  on  ihe 


FtO.  1203.  Oolelileain  autnusAta ;  a  flmnftnff  plant.  1258  FBTiaaifa  Uiil  open.  12G4. 
PltMl,  «teb  Iht  long  dJtfUoct  ft}  let.  1^'.^  r.>-  xTy  <ts\a  an*!  fro)t  ((-xpiuln  0}wiilDg  t»r  tepH- 
eUal  datdaeane*)!.  13^.  CM(iiula  dltkdwl  ena>v(i>vijr.  tJii'i-  Smuoii  of  aand,  aird*aap- 
ant*  aiubfj^. 
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'throat  of  the  perianth,  or  six,  and  unequal  in  situation.  Ovules 
anatrc^us,  numerous ;  but  the  irait  often  one-ceUed  and  one-eeeded. 
—  Ex.  Pontederia  (Pickerel-weed),  Heteranthera,  &c 

955.  Ord.  Commelynaecffi  {^iderwort  ^rtm%),  with  usual!  J  sheath- 
ing leaves ;  distinguished  from  other  Endogens  (except  Alismacete 
and  Trillium)  by  the  manifest  distinction  between  the  calyx  and 
corolla;  the  foimer  of  three  herbaceous  sepals;  the  latter  of  as 
many  delicate  colored  petals.  Stamens  six,  or  fewer :  anthers  with 
two  separated  cells :  filaments  often  clothed  with  jointed  hairs, 
hy|K)gynous.  Ovary  two-  or  three-celled:  styles  united  into  one. 
Capsule  few-seeded,  loculicidaL  Seeds  orthotropoos.  Embryo 
small,  pulley-shaj>ed,  partly  sunk  in  the  apex  of  the  albumen. — 
Ex.  Commelyna,  Tradescantia  (Spiderwort)      Mucilaginous  plants. 

956.  Ord.  XyridaGCS.  Low,  rush-like  plants;  with  ensiform,  grassy 
or  filiform  radical  leaves,  sheathing  the  base  of  a  simple  scape, 
which  bears  a  head  of  fiowers  at  the  apex,  imbricated  with  bracts. 
Calyx  of  three  glumaceoos  sepals,  caducous.  PetaLs  three,  with 
claws,  more  or  less  united  into  a  monopetalous  tube.  Stamens  six, 
inserted  on  the  corolla ;  three  of  them  bearing  extrorsc  anthers, 
the  others  mere  sterile  filaments.  Ovary  one-celled,  with  three 
parietal  placentse,  or  three-celled :  styles  partly  united :  stigmas 
lobed.  Capsule  many-seeded.  Seeds  orthotropous,  albuminous.  — 
Ex.  Xyris  (Yellow-eyed  Grass). 

957.  Old.  Erioeaalonaees  (Pipewort  Family).  Aquatic  or  marsh 
herbs,  with  much  the  structure  of  the  preceding ;  their  leaves  cel- 
lular or'  fleshy  ;  their  minute  flowers  (monoecious  or  dicecious) 
croyrded,  along  with  scales  or  hairs,  into  a  very  compact  head  :  the 
corolla  less  pctaloid  than  in  Xyridacete ;  the  six  stamens  often  all 
perfect ;  the  ovules  and  seeds  solitary  in  each  colL  — Ex.  Eriocaulon. 

958.  Ord.  RestiaeeS  consists  of  South  African  and  Australian 
Rush-like  plants,  with  the  aspect  of  Cyperacese,  but  with  one-celled 
anthers  and  orthotropous  seeds. 

959.  Ord.  Cyperaees  {Sedge  Family).  Stems  {eulnu)  usuaDj 
solid,  ctespitose.  Sheaths  of  the  leaves  closed.  Flowers  one  in  the 
axil  of  each  glumaceous  bract.  Perianth  none,  or  a  few  bristle*. 
Stamens  mostly  three,  hypogynous.  Styles  two  or  three,  more  or 
less  united.  Fruit  an  achenium.  Embryo  small,  at  the  extremity- 
of  the  seed  next  the  hilum.  —  Ex.  Cyperus,  Scirpus,  Carex  (Sedges). 
Tlte  herbage  is  little  eaten  by  cattle.  Some  Clubrushcs  are  used 
for  making  mats,  chiur-botttMns,  &c.    Hie  pcpjfrtu  of  the  Egyptians 
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waa  tnftde  from  the  stems  of  Cypenis  Papyrus,  The  tubers  of 
C.  esculentus  are  sweet  and  edible,  but  arc  too  small  to  be  of  mucb 
value  for  food. 


rp 


Stems  (ctdmt)  eylindiical, 

Sbeatha  of  the  leaves  split 


9&0.  Onl.  GriUniilESE  ( Grass  Family). 
mostly  liollovv,  oiid  cloi^'eil  at  the  nodes. 
or  open.  Flowerts  in  little  epikekts,  consisting  of  two-ranked  imbri- 
cated bracts  ;  of  which  the  exterior  are  called  glumei^  and  the  two 
that  immediately  enclose  each  flower,  pale(e.  Perianth  none,  or  in 
the  form  of  very  emidl  anil  membranous  hypogynous  scales,  from 
one  to  three  in  number,  digtinet  or  united  (teinned  iqiutmuke,  »qua- 
mellif,  or  lodjculaiy  Stamcna  eominqnly  three :  antherg  versatile. 
Styleii  or  stigniaa  two  j  the  latter  feathery.  Fruit  a  caryopejj*. 
Embryo  situated  on  tho  ootside  of  the  farinaceous  dbamen,  next  the 


FID.  13CS.  BrVrpiU  tilquetvr,  irlth  Iti  clattet  of  tplkeletk  12&3  A  ;»]wnN  flowfr,  eil> 
Idq^^.  Rhovlag  JtA  ruilinientitry  periaatb  of  IL  few  d^mtiijuUto  brirtllpfl,  Ita  ttitv^  £tain«fifl,  auil 
pLitlL  Tiltb  a  tbn«-<:t«ft  itj^lc:  a,  nctiiin  of  the  scod,  fthowlng  the  mtnutA  tmbr^o.  ISTO.  Ta- 
ivx  Cuvf  Kn^  Tt(lueij4  In  >!»  (flowen  nnanoKUinB,  tha  Iwn  kini]*  in  dtfTbrpnt  |ipllc»^  12^- 
Euni,  vltb  th«  itamlnatA  an<l  nppvt  tibtlllnto  wplkt,  of  the  iln  of  tutdn.  ISSL  jl  fcaJe  of 
the  itumlnKU  iplk«,  with  Hie  Sovpr  («in«Ut!ng  manly  of  thiHr  aCuneiu}  In  Iti  utlt.  I^ISS. 
MagtMei  rl^^tl'lAtv  flower,  with  Its  ic«tt  «r  tta«t :  tbo  OTnrjr  cnclnmcd  la  a  WIdiI  of  mc  (ptrigv 
niuni),  Ibnnnt  by  Uia  Union  of  two  titaAtWtA.  1304.  CrO!'»-Hr{>CSoii  «f  tba  |iirr1g}>tiluin  {  wltll 
iim  plttU,  p,  nmornL    ISCO.    Tt^rUral  mtloa  of  tl»  aciieDivia,  fhoTiog  Uw  RMd, 
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bilum  (Fig.  126-128,  C22-C-24).  —  ^r.  Agroi^t^  Fhlettm,  Po 
Ff^ttiCfl,  which  ure  llie  printipjil  iro^ndow  tinci  pni?ture  grosses :  Ofy* 
aa  (Rice),  Zea  (iVLdze),  Aveua  (tiie  Oat),  TritiLiirn  (Wheat),  Secale 
(Rve),  IIord<.'iim  (Bjirley),  we  tlie  cJn'ef  cereul  pb^nt-*,  cnltivafpcl  for 
theit  farinaceous  eeeds.  nvig  universally  diflTisetl  orilur  is  one  of 
the  largest  of  ihe  vegetable  kingdom,  luid  doubtless  the  most  impor- 
tant; the  floury  jilbumen  of  the  seeds  and  tlie  nntritioua  herbag»!] 
coJisLilutiiig  tlio  chief  support  of  man  mid  the  herbivorous  animals, 
Ko  unwliole.'^oine  properties  are  known  in  Ihe  faiuily  except  in  the 
gniin  of  Daniel,  wliieh  h  delcteriiiit*;.  Ertfot,  or  Spurred  Kye,  is 
no  exception,  boing  a  morbid  growth,  caujifd  by  a  paju*ilic  fungus. 
The  stems  of  griisses  frequently  contain  sugar  in  cotiaulerable  quan- 
tity (especially  when  i\\\iy  are  Aolid) ;  as  in  Maize,  the  sweet  variety 
of  Sorghum  viifgiire,  or  IJrOom-Com,  and  in  Sugar-Cane  (Saccharum 
officinarura),  wlitcli  afford3  the  principal  supply  of  tlda  article. 


rtO-  ISAS.    OtHHftowMVct  ipikelit  wr  Iwmiift  oT  AlopwunM,  irlth  the  slumM  FrpanlM. 
126T.   S«Vie   with  tlipgloiau  rainond:  so  nim  on  (ho  back  of  tb«  oalvr  pAlm.    l2t!B    Qnt- 
BoDered  sjiiki.'tct  af  Ha  Ai^iwitbi.    ISGO,  MkUI  al  «  Qnu«,  ahowlbg  tiM  tirn  TviLtherir  fUpow, 
«GiI  tbe  two  h}prigyuOu«  tcald  or  squunulK,  Ujgtr  Uun  luunl  (r«pnm;nlln(  tba  pnriwiUi). 
VUfi,  Two-B&weivl  i>|>ihcl«t  of  in  Amu  ;  with  tbs  glaum  tpctniliug.    12T1.  On*  of  lb*  &0«>>'J 
*n  ulth  it(i  ]>al«[D  ^  tli»  rxtpHdr  l^oLntjad^  with  tmd  briitloA  Or  rii^pii  itt  the  ip^x^  &n4  with  % 
b«nt  t-wa  DU  tlie  buk.     I'/TZ.  Muiy-(l<Hnii»d  tpLkelct  cf  Qiyccrik  Sultaui.     I3T3.  Av>  «nLu)ieB4 
fapknlv  Aawerot  ttw  mititt,  Men  fram  wLtblo,  ahoning  tbe  iuiiei  iiiilt!«i,  &e.     1'274.  The  frutt 
(ou^oImI*)  dF  the  IVJu-nt,  trlth  an  oblique  wctliiii  thrPU(!h  the  tiiti^m«st«  tit  th«  •ntbiyo,  j 
^hteb  Is  ettei^or  to  tho  ■Ibumen.    VJTEt.  Uetiichsd  migntfliHl  tntliiTo:  v,  the  Icnperfact  eotyli-  \ 
lion  ;  i,  tti«  Ont  t<nf  of  Ili»  plumule^  c  the  second  Irafof  the  pluniule ;  rf,  Iba   Twtkle.     1979.^ 
Tlie  hir;0tili1«  of  tlordt'OBi  iliartevj.     I'JTT,    A  rrofls-^ecljon.     1278.  A  Tcrtica]  pectioD,  »lioir>-l 
Idg  tlie  itxt*ni»l  pni1irjo»i  iUh  tas*.    I'JTB.  Msf^uifl*-!!  nktiidiw)  emlirjci,  wrlth  lt«  bnud  eoljili*- 
dun  anJ  tbe  pluiuule.    1230.  Mora  OMf^lfitHl  vvrtkaJ  ncCWu  Qt  tb«  wme  ;  a,  iba  plumule  ;  t, 
tbe  ntijicif. 


Yegetable3  with  a  di^ilinct  axw,  growing  from  the  apex,  with  no 
provision  for  Bub>f*|ui?nt  incrcfise  in  dtamet«r  (contiiining  woorly  and 
vascular  tissue),  and  usually  with  distinct  foliage. 

9G1.  Ord.  Eqnisctacea;  {Honttail  Familt/).     Lenflesa  plants ;  with 

Btriatedj     jointed,     simple      or 

branched  sleras  (containing  ducta 

and  Borae  epiral  vessels),  which 

are  boUow    luid  clo^etl   at   the 

jointft  ;  each  joint  terminatLng  in 

a  tootbed  fihenth^  which  sntrounda 

the  baae  of  the  one  above  it  In- 
*floresc6neG  consi>nng  of  peltjite 

ecnJea   crowilfd    in    a   tenninal 

gpiko.,  01*  kind  of  Mrobile  :  each 

with  several  tJiecis  attacbed  lo  ita 

lower  earface,  Iqngitudinnlly  de- 
hiscent.    Spores  numerousj  with 

four   elastic   club-shaped   bodies 

(of    unknown     O-ae),    wrapped 

around  them  when  moii^t,  or 
|-»preriding;  when  dry.  —  ^r.  Equi- 
iBctuni.  TJie  epidermis  of  Eqin- 
[letum  hyemale  (the  well-known 
fSeouring  Riisb)  contains  go  much 
f  *i!ex  lliat  it  is  used  for  jiolishing. 

*  For  lllnatrations  of  ClJiucs  III.  and  IV.  Re«  llit)  platea  of  Manual  of  tAt 
IBoiani/  of  the  NorOiurn  Vnttfd  States. 

Fro.  15S1.     Summil,  al  the  ftcm  of  EqdU^luia  tj-lTnticuffi.     t2SL  Part  of  tha  axlji  of  Om 
I  JhK-tlDi'ulou,  with  unme  of  the  fnill-tvsnrlD^  oripuiii,  ihotrn  magntltod  la  Fig.  13S3,  •  tmw  b«tt 
-B.intvmua,tJi.    12S4.  A  wpamCc  ihtra,  or  pporv-cuc,  non  nmtnKlwl.    tStSbi  U89.  Sponi,  wllh 
tlrf  club-^aluipcil  »pp*ndigt«  more  mogiuSeil. 
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bstockSf  IB-  in  tree-^ 

ens.  100).  «i  be- 
log  Ike  HB^H^ilife 
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mlnqle  epores.    T!ie  etalk  or  petiole  of  the  frond  is  termed  a  ttipt. 
^—  There  are  ibur  prindpal  suborders,  vix. :  — ■ 


tiMitlj  <iia,  wC  Iha  Bfni  ttw  Jori  occnpjlnc  the  nUicskMd  ivinc  to  tlM>  bKt.     UBS.  WfW^ 

[|ti»iili|  iif  ■  ft  mil  iif  111!  Ill  111   f  "        III    ItM  iitl^  ■ i  kttinwd  to  tt»  rio^  «ii^ 

•ad  ee«*Hd  with  ■■  InJinliim.  vbkii  I*  lutaaad  !b  Ua  «ibtH,  ind  ofxiii  all  bodad  <te  i^»> 

■:1a.    13!^.  Haealfiail  apoaBj^aa  of  IU»  dlHrim  of  Fntia,  with  It>  clalk,  and  tJaacfe  li^ 

parti]' •uTRHindlas  U ;  •ifch,  tf^ht  ta  Mwifhtiwi  H»lf  Tbmdfy-  *™"  "y—  thxpfM^ftta, 

fttT<M>Tt  tti0  mhiaM  wswm  Cl3!M>J.  1^1.  rililwiii  ^willa  «Caih«al  Bw  imtttnl  titt<.  with  atapto 

•nd  itaodCT  iwUnal  ^ra* ;  tlw  MnCnetad  telilB  thnd  ^Dsato-    199S.  A  diTkioa  {plnsat  of 

Iba  feftile  frond,  laatnllWil,  i(wirlii(  Dm  ■■atili'  ipomitg^  Mcnpjittf  Ita  loirrr  aurbe«,     IIBB, 

<te*  «(  tlM  ■iiiiiMiii^  SMVt  MBcntAad ;  thaj'  hat*  no  piopn'  rise,  and  opa  bf  •  km^tddfait 

I   OfktoflaPMit  tnlptum  (Addv'»4on|[Tka> ;  lti«  ipawi^  taalng  ■ 

fltMBMd  and  eoQiTK  tail  ft«od;  «,  poniDD  of  iba  I 

^t,  daatttuta  «(  a  hoc,  '■■^  tifnint  teanmat^i 


CKmOGAMOtT*   OR  TLOHmm-RBS  PLANtfl. 
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963.  Snbord.  Folfpodinen.  Spornngla  cfflllertcd  in  dote,  lines^  or 
Tanously  sJiaped  clusters  (son  or  fruit'dotg)  on  the  back  or  margini 
of  tlje  frond  or  itg  divisiona,  or  rarelj  covering  tlie  whole  surface, 
etAlkedf  cellulRr^rettculikted,  the  stalk  running  into  a  vertieol  incom- 
plete ring,  which  by  stniightenlng  at  maturity  rttpturea  the  eporan- 
giiini  traiisvei'sc^ly  on  the  inner  side,  discliarging  ttte  spores.  Fruit- 
dots  often  cov-ered,  at  least  when  young,  by  a  membrane  called  tlie 
inroln^rry  or  more  properly  the  induiitim. 

9C1.  Subonl.  Iljinenoplljilf IB.  Sporangia  borne  on  a  Tctn  extended 
beyond  the  margin  of  the  frond  into  a  setilbrm  receptacle,  sessile,  and 
euiTounded  bj  a  horizontal  complete  ring ;  otherwise  as  in  the  last. 
—  J^j*,  Ilyraenophyllum,  Trichomanes.  Ferns  of  very  delicate 
texture,  chiefly  tropiesiL 

965.  Snboni.  Osmiindiiics.  Sporangia  Tariously  collected,  cellular- 
reticuhited,  det<titute  of  any  ring  (aa  in  Osmunda  or  Flowering 
Fern),  or  with  an  imperfect  trans-  im 

verse  ring  around  the  top  (as   in    * 
Schizaja,     Fig.      1293),     opening 
lengthwise  by  a  re^Iar  slit. 

9G6.  SQb»rd.  OpbiDglOUeffi.  Spo- 
rangia spiked,  closely  sessile,  naked, 
coriaceous  and  opaque,  not  refica- 
lated,  dejititute  of  a  ring,  opening 
by  a  tiims verse  slit  into  two  valves, 
discharging  the  very  copious  eporea 
whieh  app^r  like  floury  dust. 
Fronds  straight,  never  rolled  up  (or 
drcinate)  ii)  the  bud  I 

9G7.  Ord.  Lj^copodiaeeae  ( Cluh-Mo$s 

Family),.     Plants  with  creeping  or 

erect  leafy  stems,  mostly  branching ; 

the   crowded  leaves   lanceolate  or 

suhulate,    one-nerved.      Sporangia 

single  and  eei^^^ile  in   the   axils  of 

the  leaves,  gometimefl  all  crowded  ™' 

at  the  summit  under  leaves  which  arQ  chang^  Into  bracta  and  fonP 


FIG.  l3Sfi.  X)riwpodliuDCsraUnluuim,  afUwiutimldlc.  1990.  Akafflwn  lta«  vpOu  «f 
nuuUfluitlaD,  with  ciw  ■pocv-cua  fnlte  mxil,  and  cporop  fUllog  cut.  1197.  A  group  of  ftntr 
luigar  lpar«  (flttplioridla)  of  ^e]Ag<DtI{l^  awgalllcd.  1286.  Ttw  nme,  lepcnttd.  1309,  A  bant 
qMH»«ue  of  Beli^tkell*  h^iu,  wlcb  111  fcur  iu^  ipon*. 
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A  kind  of  ament,  one-celled,  or  rarely  two-  to  tliree-c^Ued,  dclusoettt, 
containing  either  minute  grains,  njipparing  lilcR  flue  powder,  or  a  few 
rather  large  sponilps  ;  both  kind.'i  offbn  found  in  the  fame  plant, — 
JKc.  Lycopodiuia  (CIiib-MoiiS,  Ground  Pine),  SelagineUa, — Appcjid- 
ed  to  this  family,  rather  than  to  the  next  (with  witicli  it  haa  genei^ 
ally  been  a=isociated),  is  the 

968.  Sutanl.  IloetineK  (QniUwoi-t  Famty),  consisting  of  A  few 
acaule!?ctrit  subineroed  a<|Uiilir^,  ivitli  iheir  sporangia  in  the  axik 
and  iiiinieraeJ  in  ibe  inflated  base  of  the  grassy  subulate  leare&  — 

963.  Onl.  Uydroplcridei.  Aquatic  or  inai-ahy  crj-ptognmou-i  plant*, 
of  diveRe  habit,  with  the  iructirtcation  borne  at  the  ba*es  of  the 
lefires,  oi'  on  submerged  branches :  tliii!  consists  of  two  sorts  of  or- 
ganic, contained  in  indehiscent  or  irregularly  bursting  involucres 
{^or&carps).     It  comprise,!*  the 

970.  Stlbord.  Marsilatf  ffi  {Peppent?ort  Fomifif) ;  with  creeping  stems; 
the  leaves  loiig-stafked,  firciiiate  in  vernation,  and  of  four  obcordate 
leaflets  in  Marsiiea,  or  filifonm  and  destitute  of  leaflets  in  Filolaria 
(the  Pillwort). 

971.  Sulmrd.  SalYinieie;  which  are  free  floating  plants,  with  alter- 
nate and  sometimes  imbricated  sessile  leaves  ;  the  fructification 
borne  on  the  stern  or  branches  underneath.  —  Kx.  Salvinia,  AzoUa. 
(For  illui^triUionii,  see  Manned  of  Boiant/j  Plate  14.) 

Claaa  IV.     Anophttes. 

Vegetablea  composed  of  parenchyma  alone,  with  acrog^noua 
growth,  usually  with  distinct  foliage,  sometimes  the  stem  and  foliage 
confluent  into  a  frond, 

972.  Cfd,  Mnsd  (Mottes).  Low,  tufted  plants,  always  with  a  stem 
and  di;*lirift  (sessile)  leaves,  producing  .spore-cases  which  mostly 
open  by  a  terminal  lid,  and  contiiin  innumerable  simple  s{x)re!3.  Tlie 
fei'tilizing  organs,  or  aiUheridia,  have  been  elsewhere  nieniiuned.  In 
lilossea  these  accompany  the  pistillldia ;  the  latter  devetoj)  into  the 
capsule^  or  more  jiroperly  the  sporangium  or  spore-i-ase.  ThLs  13 
i-nrely  (in  Andnea)  dehi«;ent  into  four  valves,  or  irrt-gulariy  rup- 
tured (in  PliiL-iL'iun,  &e.).  It  usually  opens  by  a  tid  {opetvultun)  : 
beneafli  the  lid  and  arising  from  the  mouth  of  the  cup-itilc  are  com- 
monly either  one  or  two  rows  of  rigid  processes  (t-oUedively  the 


I 


ealyptra  separating  early  at  it^  base  b  carried  up  on  the  a[«x  of  the 
capsule;  if  it  split*  on  one  side,  it  is  liood-eliaped  or  eitctdUforvtf  if 
not,  it  lA  mitre-i?ljapcJ  or  mitriform.  The  particular  structure  of  all 
our  genera  of  Mosses,  and  of  the  following  order,  is  illustrated  in 
the  plates  of  the  Manual  of  tfte  Botajty  of  th«  Northern  UniUd 
State* i  to  which  the  etuderit  is  referred  fordeUuK 

^7S,  Ordf  Ilrpaliro;  {Liverv>ort»).     Frondose  or  Mosa-like  plants, 

of  a  loose  cidluUir  tc?xture,  usually  procumbent  and  emitting  rootlets 

from  iK'nejith  ;  th«  ealyptra  not  fieparatirjg  fioiii  the  IjHHe,  but  usuaJly 

'  i^pturing  at  the  &i>ex. ;  the  Bpornngium  or  capsule  not  opvuing  by  a 


tlO.  \BBfi.  Mnldui  cmpiditam.  1301.  Tbe  cAljptn  dotiebed  h«it  th*  rpon-ewv.  1303. 
tiagiilflcit  tpore-ciue.  from  whirb  the  lid  or  op«Tcaluin,  1S03,  hu  beta  matowvi,  showlbg  Um 
perlstonu.  1904  A  portioaof  tbii  mdsId*  or  riuit  uudur  ib«liil,inoK  la'eulAed,  VU^  A, 
[KirllQD  of  tbe  cuter  wait  ittoer  pertataii:i#,  highly  in«gii.tli«4.  1!I)G.  The  fo-coiled  Howen  Iti  a 
>  Jdnng  iiUt«,  c»Biil«(ldK  of  Ibfl  pbdUtdte  $  j  nbd  tb» ftntburidla  ff,  irlth  fome  ctllnlu-  Jnintoil 
thread*  tblerailjunl  ;  tbe  Jnr«]iMi«l  inm  cut  Awaf.  1307.  One  of  Itu;  fenthtrrfdl*  mora  mapil- 
£cd  ( vlUt  fame  KccompiuijlDg  rvUuUT  thr^uli),  «{»iiliig  at  ibe  kpex,  kdA  dUrharftlog  (he  eoor 
tratc  1908.  Simple  ptfrlgtmcnofilptArhaaEn  ,  th«  tcuib  united  Iti  palm.  1300  DDubl*  pejlt^ 
tomfl  of  n^^Daoi ;  tl»wtt*rloT  ipreadlng  1<110.  PtijMWTOltriuin  (Oy"""'*'"'""™)  H'^'*'™**- 
1311.  Ita  cAlj^^ptn,  detulUKi  tntb,  1312,  ibt  tbau.  13ta.  Xbc  lid  leoiOTed  Tnm  tb«  t><Mm, 
irhinlt  U  deetltute  «f  a  periatoina. 
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fid,  jHM tilling  ^ucw  uwaDj  mixBd  with  uliifn  («Udi  *m  tbim, 
fhiml  m*  MJbf  eoataauoc  ons:  or  two  raind  ffibtd)  anooifiM  <la^ 
dcaDf  At  m^imitj).  Vfptniwi  ■omcfmgfl  Jrmdnttf  i.  e.  tbe  «tett 
«ad  ]in.vei  eonfliKiii  toto  aa  f;«pMMiwl  Ieaf4^  iim«  j  MSMtiMe* 
Ji>Utia«Mtf  wbea  tbe  leares  are  ^^i^*™**  &■■  the  #^n,  as  n  tnv 
McMHS :  tlie  leare*  are  entire  or  ciefi,  tvo-mnked,  and  aden  vitE  as 
imperfect  or  TudiiDeotaiy  rov  (^ampki'^eutria)  on  the  under  £ide  vtlht 
Item.  The  malnred  pL«tiUidittm  Jbnni  tbe  Fporangiom  or  capmle, 
which  is  either  aessOe  or  home  on  a  long  celltilar  pedicel,  and  de- 
faiaeent  by  iiregoUir  openiiigi:^  by  teeth  at  its  apex,  or  Ifjigtliwi?*  hj 
two  or  four  valves.  The  pmantA  is  a  tabular  organ  enclo^ag 
the  cidyptra,  which  directJy  includes  the  piftillidtiim.  Surpoanding 
the  perianth  are  inwduttid  leaves  of  portical&r  forms^  The  an- 
iberidia  in  the  foliaceofis  spedes  are  siioaled  in  tlie  axik  of  peri- 
g^ootal  learef. 

974.  Ilbtfd.  Rirriaeeir  coni^iiite  of  a  few  chiefly  floating  plants  root- 
ing from  benctilti,  with  their  fructilication  immer^eU  in  tbe  frond,  the 
sporangium  borating  irregularly.  Ko  involucre  nor  ebiteis.  —  Ex, 
Bicsda. 


iiv^-j- 


<9 
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975.  Subord.  Inrtoffpotta.  Terrestrial  frooilose  annuals,  with  the 
fniit  protruded  from  the  upper  surface  of  tJjc  fi-oni  Perianth  none. 
Sporangium  pod-like,  one-  or  two-valved,  with  a  firee  central  colu- 
mella.    Elatcrs  tione  or  imperfect, 

976.  Sobard.  MairbantiDCes  (  True  lAvtrworU),  Frondose  and  ter- 
restriid  perenniuls,  growing  in  wet  places,  with  the  fertile  receptacle 
rained  on  a  peduncle,  capitate  or  radiate,  bearing  pendent  calyptrate 

Fin.  1314,  I31G.  Itlcrl* 'natukt,  ftlxnil  Cba  mtiml  ibe.  ISIS.  Mspitflpd  tpcdoq  tfanagh 
tilt  (lili'kiipa*  of  the  rn)D>l,  Jhovlop  Uie  IcDmemd  ipanagia  ;  aam  df  wbXieh  tiu  bunt  thruuitti 
■od  kn  UD  etlat»  oiTlty.  1317-  Map)ini>4  vcrtlrd  Hctinn  Of  on*  «r  ttie  fponn^,  with  tha 
««nt>lt]»d  Dimn*.  131^.  Sponngliiiii  toro  mmM.y  treaa  ctw  bu«,  tud  a  qonleniafj'  gnMij*  o( 
ifWiM,  iln]i«4l  Mid  fcpusted. 


C«TJTOaAM0TT9  OB  rLO'Tr£aL£B9  PLASTS, 


505 


sporangia  from  the  nndcr  side :  these  open  T&riouslj,'  but  toe  not 
four-valved.    Elaters  with  two  spiral  fibres. 


977.  Sobonli  JUllgermanniaces.  Fronduse  or  mostly  foliaceoQS 
plants ;  with  the  s[x»rungium  dehiscent  into  four  valves,  and  the 
gpoi%3  mixed  with  elaters. 


Clabs  V-    Thaxlophytes. 

Vegetablea  csomposcd  of  parenchyma  alone,  forming  a  moss  or 
stratum  f^thalluf,  lOD,  727),  or  consisting  of  a  eongerie^  of  colb,  or 
even  of  separute  cells,  never  exhibiting  a  marked  distinctioo  iiilo 
root,  stem,  and  tbJiage,  or  into  axiss  and  leaves. 

978.  Ortl.  lithenf!!!  {/Jvhem)  form  tlie  highest  grade  of  this  lower 
series.  Tlit-y  eoiiaistt  of  flat  expansions,  wliicb  are  ratlier  erustaeeous 
than  folineeous  ;  wliile  some  are  nearly  pulverulent.  In  several  the 
vegetation  ri-^m  into  a  bind  of  axiSf  or  imitates  stems  and  brandies ;  ws, 
in  the  Cladania  cocwinea,  which  abounds  on  old  loga  (Fig.  1327)  ;  or 
in  Cladonia  rangiferina,  the  Reindeer  Mosa ;  sl^o  in  Uanea,  wher« 
it  forms  long,  gray  luftj*,  hanging  fi-om  tbe  bouf^hiii  of  old  treefi  In  our 
Northern  forests.  Lichens  are  never  aquatic,  but  gi-ow  on  the  ground, 
on  the  bark  of  trees,  or  on  expoi^ed  rocks,  to  which  the  projier  rock- 
Lichena  adhere  by  their  lower  surface,  with  great  tenacity,  while  by 


FTD.  1S19.  gteKtitk  L^rcltll,  with  the  jiounj;  fraetJIlMtlni  hUU  Included  In  Ui«  tabulu'  psi- 
•Oitll-  I8SQ.  DuhLjw-vnt  (poruigJiim  of  •  Jungurtn^iintEi^  on  tta  fr>4t-kta.l)(,  vrUU  tome  at  thip 
leaiHCl  trnbiuv,  mnj^ifled  onTiuirh  taaxlilbit  III  tt-lliibt  Unu^ture.  IXil.  Two  «Jaten  from 
the  nnie  (a,  la  kb  ititln  lUtVe ;  i,  with  cmlj  tb«  ttuwtdi  mualntiijfj,  maii,  mnait  »i/vs9m,  blKbly 
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the  Upper  they  dmw  their  nourialiment  directly  from  Uie  air.  The 
fructiiicatioii  is  in  cm/>»,  or  tftt'elds  {apoihceia)^  renting  on  the  surface 
of  the  ihallus,  or  more  or  less  irDiiier*cd  in  its  subfitaiii-c,  or  eLw  in 
pulvei-uknt  fpota  ecattercd  over  the  surface.  A  magtiifieJ  fvcrction 
thniiigh  an  a|>othecium  (Fig.  1324)  brings  to  vjpw  a  straniin  of 
eloiJgJited  pac3  {fwci),  with  filamenta  intermixpd,  as  seen  dvtaehed 
and  Iiighly  magnified  at  Fig.  132d.  £ach  (uetis,  at  sac,  contains  a 
few  spores :  those  divide  into  two,  which,  however,  genemlly  remnin. 

iM  !»  isr 


*^'    * 


^^m& 


coherent  For  a  description  of  the  Lichens  of  this  coontry,  tiie 
sLudL'tit  \&  referred  to  Professor  Tuckerman's  Syaopsit  ttf  the  lA- 
chi^iut  of  New  England,  the.  other  Northern  Stah-s,  ^c,  ami  to  his 
Jjtchene*  Amer,  SepL  ExsicccUi,  illustrating  them  by  named  apeei- 
mens. 


rtn.  lQ£i.  A  ■tiob»  Upon  irhltih  Mranl  Lkheb*  kn  |;n>wtii^,  MUli  aafpustng  fMUteA  Co 
right >  E*iinn«U»  run*fieit4,  Stjcta  ndnibto,  Lwldek  BKgnphk*  («o  called  train  \i»  pttbsbai  rK 
fambUbg  tli«  OtlCllDe  df  InlanJn,  Hlk.  on  mapii},  tci-  ,  fto  182B.  Ptacn  of  Ul«  ttiAlllU  of  PuiB*- 
Ilk  fonp[j«nia,  with  a  BsctiDD  thmugli  as  ^potbeduun.  ISH.  BectUnn  of  &  jtRtAller  ■potbselum, 
DotB  DujiiiiaFi)  182Ii.  Two  «M'i  and  tEutIr  ecml^ned  ipana,  irith  tbe  nrcnuipntijrfnK  fllMoaott, 
tilfhl;  roifnUed.  lS!td.  SoctlirD  of  %  pl«ce  of  Ui«  (hiiUiiK  of  SlloUinitjiiiiU,  thcnrtdf  tt»  la- 
menvd  spottioEla.  ISZT,  OMonla  ooeclnaB,  Iiauia{  lu  rmetlflcatlaa  Is  louQdttl  iwl  mtiiiw 
OD  etu  cdfBi  <if  k  niMfl  cap. 


CttYMOCAMOlTB   0«    rLOTflfKHtRSS  n-AJTrS. 


970.  Onl  Fongl  (J/iMAjwoBM,  Mmikh,  ^.)  are  parasitic  (150,  153) 
flowerless  pliinl;-,  either  in  a  strict  seijoe,  fts  living  upon  anrl  tlraw- 
ing  tiietr  nouritihrncnt  from  living,  tlioiigli  more  commonly  Iniiguish- 
itig,  plmits  and  aniniitla,  or  else  as  appropriating  the  orgnnized  mat- 
ter of  dead  aiid  det-aying  animal 'iind  vcgetiible  bodie^i.  Ilenf*;  thev 
fulfil  an  otlice  in  llie  economy  of  crention  anakngous  to  tluU  of  the 
infu^ry  animalcules.  Those  Fungi  which  protluce  Rust,  Smut, 
Mildew,  &c.  are  of  the  finst  kind  ;  those  which  produce  Dry-rot,  &c. 
hold  a  s>omewli!it  intermediate  place  ;  and  Miijihroom-:,  Pud-balls, 
&C.  are  examples  of  the  second.  Fungi  are  consseqoently  not  only 
dc^titutti  of  siny thing  like  foliage,  but  also  of  the  groen  matter,  or 
chlorapli)  11,  wliidi  appeare  to  piny  tin  essential  part  in  vegetable 
assimiliition.  A  full  aceount  of  the  diversified  modiJiwUioiis  of  stinie- 
ture  that  Fungi  display,  niid  of  the  remarkable  |>«>intiS  in  their 
economy,  would  require  a  large  Tolume.  We  will  notice  three  sorts 
only,  wliiph  lujiy  represent  the  highe>l,  and  nearly  the  lowest,  forms 
of  liiia  \ikit  order  or  elass  of  plants.  They  all  begin  (in  gei-mina- 
tion  or  by  oflrfcl^)  with  ihe  prwhietion  of  copious  fi]omcnfou>  threads, 
or  sericii  of  aftenuafcd  cells,  appearing  like  the  roots  of  the  fungus 
tliat  uvKm  from  litem  (Fig.  1328,  1330),  and  to  a  cerlaiji  extent 
performing  the  functions  of  root^ :  tlti^  is  called  the  mi/cclium,  and 
is*  the  tine,  vcpclation  of  Fungi.  Tho  subsequent  dovelopmenta 
properly  lioloug  to  the  fruelitieation,  or  are  aniilogous  to  tuhera, 
rliizoraa*,  &o.  In  one  part  of  the  order,  the  mttsseji  that  aritJC,  of 
various  definite  sluipfis  and  o&en  attaining  a  large  size,  contain  in 
their  interior  a  mnltiiude  of  asci  (Fig.  1329),  eiiclo-.ing  ijtimple  or 
double  pjjoniles,  ju.-it  as  in  Lichens.  The  ^culent  ilorel  has  this 
kind  of  frui'tlfiriiiion  ;  as  well  as  ihe  le^a  conspicuous  SplinTia  (Fig. 
1328),  whirl  J  is  in  other  r(\>iiiet't.s  of  a  lower  grade.  Tiie  Agarics, 
like  the  Edible  Mushroom  (Fig.  1330),  produce  their  spores  m  a 
ditferent  way.  Rounded  tuberelea  apjicar  on  tlie  mycelium  ;  »ome 
of  thfee  rapidly  enlarge,  buffet  an  outer  covering  winch  is  kJl  at  the 
bftse  (the  vvU-a,  or  tcrapper),  antl  protrude  a  thick  sialk  {iti'pet), 
bearing  «t  it.?  summit  a  rounded  body  that  soon  expands  into  the 
pikui,  or  cap.  The  lumellis,  or  ffiSs  (^ftpftentam),  tiiat  occupy  it^ 
lower  surface,  consist  of  parallel  pUttea  (Fig.  I33l),  which  ber»r 
naked  eporules  over  their  whole  surface.  A  careful  iniiiypction  with 
the  inicrosooj>e  shows  tliat  these  »poi'Lile»  jire  grouju'd  in  fotir.-i  ;  and 
a  view  of  a  section  of  one  of  tlie  gills  eliows  their  true  origin  (Fig. 
1332).     CJertain  of  the  celk  {bastdia),  one  of  whicJj  is  shown  more 
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magnified  at  Fig.  1333,  produoe  four  small  cells  at  their  free  sum- 
mit, apparently  bj  gemmation  and  constriction  :  these  are  (he  spore?. 
It  is  maintained  that  the  larger  intermingled  cells,  (of  wliich  one  is 
gKown  nt  Fig.  1332,  a,)  filled  with  an  attempted  form  of  matter,  are 
the  analogups  of  aniheridia.  The  lowe-^t  Fungi  produt!e  from  their 
nayeelium  only  sin»pie  or  branching  series  of  cells  (Fig.  92-94). 
The  niyrellum  itself  either  ramifies  through  decaying  organized 
mailer,  as  I  he  Moulds,  &c,',  or  ebe  —  Uke  the  fllip;lit  and  Rust  in 
grain,  and  the  Muscardtn^  so  destructive  to  eilk worms,- and  otbera 


m^ 


'<^7' 


i 


so  destructive  to  the  Grape,  the  Potato,  &c.  ^  it  attacks  and  spreads 
throughout  living  tisnue;*,  ofit«n  proiiucing  great  havoc  before  its 
fructifiintion  is  revealed  at  the  surfat-e.  Sometimes  the  hLst  cells  of 
the  stalks  swell  into  a  vehicle,  in  which  the  minute  sponiles  are 
formed  ;  as  in  Fig.  &2.  Sometimes  the  branching  stalts  beiir  single 
sporules,  Uke  a  bunch  of  grapes  (Fig.  94),  or  long  series  of  cells,  or 

nlflad.  l^SO.  Agnrkuji  ounpostrii,  at«  Bdlble  maclmMin,  Id  ICa  nriOBi  *tap»-  1331.  SKCku 
Umugh  tlie  pileuJ.  to  di'fl^y  ^he  glUi.  U32.  A  wuJt  pl«c«  of  •  lUm  Ihroui^h  the  Uttck- 
iiMAOf  OM  of  tba  gillH,  mHj^niChHl  ;  aboTJng  Cfao  fporw  borm  on  the  inntaiit  of  nalt  nt  Mlto 
of  both  iHTfiWfc    laaa.  on*  ef  «»  ^prawJe-taarlug  oelU,  with  wm«  »iilv««eia  Uwm,  VKom 


sporules,  in  rows,  like  the  befttli*  of  a  necklace  (Fig.  93),  which, 
separalinf^,  l)tH^ttnie  the  rudimcnU  of  nf  w  plunts. 

980.  Onl.  AJgffi  (tSeaweeds).  This  vtiat  oi^er  consiMta  of  aquatic 
plants,  for  the  most  part  strictly  bO|  but  some  grow  in  humid  ter- 
restrial sittiationii.  The  highest  forms  are  the  pi-oiwr  Seaweeds 
(  Wrackf  Tanif,  Dulse,  Tangle,  &c,)  i  "sotne  of  whH'h  have  stems  ex- 
ceeding in  length  (although  not  in  diameter)  the  trunks  of  (he  tuUest 
forest-trees,  while  others  have  leaves  (frotids)  which  rival  in  expan- 
sion those  of  the  Pnhn."  "Others  ngjiin  are  so  minute  a^  to  be 
wholly  invisible,  except  in  ma?Bes,  to  the  naked  eye,  and  nxpiire  the 
highest  jpwcra  of  our  micwjsropea  to  aseertain  their  fomi  and  struc- 
ture." Some  have  the  diiidnttlon  of  ptems  and  frond-?  -,  others  ehow 
simple  or  branching  solid  sterna  only  ;  and  others  flat  iblineeous  ex- 
patifioDS  alone  (Fig.  95),  either  green,  olive,  or  rose-red  in  hue. 
From  these  we  descend  by  suceesisiTe  gradations  to  simple  or 
branching  series  of  cells  placed  end  to  end,  such  as  the  green  Con- 
fervas of  OUT  pool?,  and  many  marine  forms :  we  meet  with  congeries 
of  such  celh  capable  of  e|Ktntaneou3  disarticulation,  each  joint  of 
which  becomes  n  new  plants  so  that  the  organs  of  vegetation  and  of 
frucliflcatioti  become  at  length  perfectly  identical,  both  reduced  to 
mere  cells ;  and  finally,  as  tlie  laat  and  lowest  term  of  po^^ible  vege- 
tation, we  have  the  plant  reduced  (o  a  single  cell,  giving  ri.ie  to  new 
ones  in  its  interior,  each  of  which  beromes  an  independent  plant 
(Fig.  79  ^83,  18-22).  Our  Algse  shotiM  be  studied  by  the  aid  of 
the  atlmirablc  Nereis  BoreaU'Amtricana,  or  Histury  of  the  Afanne 
Algee  of  North  America,  by  Pmfessor  Harvey,  pubhshed  by  the 
SraithsKJPian  Institution.  For  the  fresh-water  apeeies  we  hare  no 
American  work.  The  main  divisions  of  Algw  are  into  the  tbUowlng 
subordei?. 

98L  Suborii.  ffleJanospermc)!,  or  Fncflrpre,  the  OKve-gnm  Seauveds; 
having  dark-colored  spores  and  generally  im  olive-grppn  color,  such 
aa  the  common  Rockweed,  Gulfiveed,  &c-  The  fertilization  of  these 
spores  has  already  been  described  (GGl), 

982.  gnbord,  RhodoKp^mel?,  or  Floridcit,  tlie  Hott-red  Seaweeds,  eo 
called  from  their  prfvailing  color.  These,  the  mo:?t  beautiful  of 
Algffi  (including  the  Dulse,  Lftver,  &c.)  have  two  kinds  of  spores ; 
one  large,  eimple,  aJid  superfieiaJ ;  the  others  di^penied  through  the 
interior  of  the  frond,  and  formed  four  together  in  a  mother  cell. 

983,  Snltord.  ChtorosperineiC,  the  Bnglil-^een  Aigte,  the  spoi-ea  and 
the  vegetation  of  which  are  generally  of  a  lively  green  hue,  are  more 
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Kimplc  in  slrurture,  and  include  the  fresh-water  kin(L$  gcnejiany,  M 
well  a^  miiTiProiJ*  mririne  species  ;  amflng  tl»*;in  these  of  sitipk'  romrs  of 
«ll3,  or  of  single  cells  {100-  103^  656-  C60).  Some  of  thi^s-a  fruc- 
lify  by  (Conjugation  (G<^ 6- &5 7),  as  is  the  esse  in  thoiio  Biitipiified 
fonn.'*  whirh  comi>o^e  the 

I1h4.  SnlKinl.  Drtinidiaff  ffi,  wliich  are  microscopic  and  infuFoiy  green 
Algne  of  rinfrie  celle  (Fig,  lOO,  ^55)^  often  of  cryslal-likc  form.«,  in- 
Tested  with  mucus,  tund  lielonging  to  fre.'h  waipr.-  Thny  multiply 
laj'g<»ly  by  division,  but  BiT\Qi\y propagate  only  by  conjugation.  Many 
of  tliom  hnv4?  lung  been  claimed  for  the  animal  kingdom,  or  es- 
teemed of  ambiguous  nature,  on  account  of  the  fiT-e  rnqvemenlg 
they  exhibit ;  but  this  flflford-}  no  rea!  distinc- 
tion. (Qiap,  XIL,  XJIT.)  More  arnbijxuous 
still,  and  on  the  lowe.^t  confines  of  the  vegeta- 
ble kingdom,  ar«  thoF^e  minute  vepfctables,  as 
they  doubtln-ss  nre,  wbirh  constiltiio  tho 

985.  Siibonl.  Diatomacca!.  Tlie^^e  differ 
from  the  la-^t  chiefly  in  tlie  brown  instead  of 
green  color  of  llieir  conlPnt«,  in  tlie  siliceous 
and  dornble  nature  of  their  cell-wall,  and  in 
being  natives  of  f<a]t  instead  of  freah  wat^r. 
TTieir  movement?,  a^  they  break  up  firom 
their  connection.",  are  slill  more  vivid  and 
varied.  Some  are  fixed  j  others  are  free. 
Some  are  extremely.  inSnuto:  others  form 
clustens  of  ceUs  of  con^ideralile  arze.  All 
require  a  compound  mieros«tjie  for  their 
study,  and  a  full  treatise  is  ne^ed  to  do  them 
jusiipe. 

986.  Onl.  CllBrawffi.  The  Chara  Fnmty 
consfets  of  a  few  aqutuic  plantji,  which  have 

'^  '^        alt  the  BimpHcity  of  the  lower  Algse  in  their 

ve^tation,  being  composed  of  eimple  tubular  c«lls  placed  end  to 
end,  and  often  with  a  set  of  smaller  tubes  applied  to  the  surfsce  of 
the  main  one  (Fig.  1335,  133G).  Hence  they  have  been  placed 
among  AlgJB,  But  Uieir  fructihcation  is  of  a  higrher  order.  It  con- 
fi^lfi  of  two  kinds  of  bodies  (both  ehoivn  in  Fig.  1335),  of  which 

no.  1331  Dmnrh  of  the  motmon  Cbaii,  ocsrljr  llw  imtnm]  sIm.  IffiB  A  porthn  BWBnl- 
flfd,  (tunrlDg  lliv  ls<«nl  LubM  eDchMluf  •  large  c«DtnU  on*  (n portion  iiiofv  niagnjllvd  ii  t3i9S)  { 
klM  fL  StKife,  lutu*t«4  b/  Jt  ««t  fif  tdbel  Mteted  JpU&tljT  UOUDd  it  \  Uid  Um  UtUiefldiiUIi  bom* 
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the  smnl]^r  (ftud  lower)  wntAins  antheridia  of  curious  atnicturo, 
j)rovii!i,'il  with  s=!ender  wid  active  spemnHtozoids,  while  llie  upper 
and  huger  is  n  spoi'ociii'p,  foiTntid  of  a.  budding  cluster  of  leavea 
wrtipp<Hl  liround  a  nucleus,  whicli  ia  a  spore  or  sporangium.  The 
order  might  perhaps  hiive  btrosi  introdue&l  between  tlie  Equi«e- 
tacem  (to  whicli  the  verticillate  bmrvches  show  jMjme  mmlogjr)  juid  the 
Hydropteride* ;  but  its  true  position  19  hard  to  deteiininii. 


CHAPTER    IV 


OP  THE   ARTIFICIAL    SYSTEM    OF    LINN.EIJ9. 


987.  The  difU'rent'e  in  prlnciplp  between  an  artificial  aud  a  natu- 
ml  system  of  t'Ias<if:rytion  ha-s  already  been  indUatcd  (715),  No 
one  lietler  mulerstocRl  this  than  Linnteup,  when,  fiiuling  it  iinpa^wible 
in  his  diiy  to  make  a  luUurnl  clit-^f^ification  nvailfdile  for  onliiinry  t(!=e, 
he  propo-^ed,  a^  a  temjxn'ary  substitute,  tlie  elegiuit  iirtifrcial  scheme 
which  bears  his  nntne.  As  this  eystem  is  idcntiticd  witii  the  history 
of  the  seienre,  whicli  in  its  time  it  eo  greatly  prcnnoted.  ,T,nd  as  moi^t 
Bystcinatic  works  ha%'e  until  recently  bet-n  arrtuiged  upon  it.?  plan,  it 
is  Btitl  nece.^,-:ary  for  the  student  to  understand  it,  Its  principles  are 
so  PJmpIe,  thrtt  a  brief  upare  will  «m[»iy  puffici'  for  ila  explanation, 

988.  It  must  be  kept  in  mind,  that  an  artificial  scheme  does  not 
attempt  to  fulfil  all  the  eonditiong  of  niittiral-hijitory  classification. 
Its  principal  object  is  to  furnish  an  efl*^y  motle  of  a?certftining  the 
names  of  jilinitii ;  their  relationships  being  only  so  far  expresssed  as 
the  plan  of  the  scheme  admita.  All  higher  considerations  are  of 
COUl'se  Kicriiiced  to  facility.  In  the  Linnjrnn  classificntion,  the 
siwcies  of  a  genus  are  always  kept  together,  whether  or  not  they  all 
neconl  with  the  cia-is  or  onler  under  which  they  are  placed.  It* 
lower  divisions,  thei-efore,  namely,  the  genera  and  fi(«!(;ies,  are  the 
!-;ime  as  in  a  naturtd  i^ystem*  But  the  genem  are  armiiged  in  arti- 
ficial classes  and  onlera,  founded  on  eome  single  tedinical  character, 
and  have  no  necej^sary  agreement  in  any  other  respect ;  just  »s 
vrofih  are  nlplinljctically  arranged  in  a  dictionary,  for  the  lake  of 
convenience,  although  those  which  stand  next  each  other  have,  it 

'  may  be,  nothing  in  common  beyond  the  initial  letter. 
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989.  The  classes  and  orders  Linnteas  founded  entirely  upon  the 
number,  situation,  and  connection  of  the  stamens  and  pLstiU ;  the 
office  and  importance  of  which  he  had  just  set  in  a  clear  light. 

990.  The  classes,  twenty-four  in  number,  were  founded  upon 
modifications  of  the  stamens,  and  have  names  of  Greek  derivation 
expressive  of  their  character.  The  first  eleven  comprise  all  plants 
with  perfect  flowers,  and  with  a  definite  number  of  equal  and  un- 
connected stamens.  They  are  distinguished  by  the  absolute  number 
of  thc.«e  organs,  and  are  designated  by  names  compounded  of  Greek 
numerals  and  the  word  andria  (from  ai^p),  which  is  used  meta- 
phorically for  stamen,  as  follows  :  — 

Class  1.  MoN ANDRIA  includes  all  such  plants  with  one  stamen  to 
the  flower ;  as  in  Hippuris. 
2.  DiANDRiA,  those  with  two  stamens,  as  in  the  Lilac 
8.  Triandria,  with  three 'stamens,  as  in  the  Valerian,  &c 

4.  Tetrandria,  with  four  stamens,  as  in  the  Scabious. 

5.  Fentandria,  with  five  stamens,  the  most  frequent  case.    ' 

6.  Hexandria,  with  six  stamens,  as  in  the  Lily  Family,  Sec 

7.  Heptamdria,  with  seven  stamens,  as  in  Horsechestnut 

8.  OcTANDRiA,  with  eight  stamens,  as  in  Evening  Frimrose,  Ac 

9.  Enneandria,  with  nine  stamens,  as  in  the  Rhubarb. 
.  10.  Decandria,  with  ten  stamens,  as  in  Rhododendron. 

11.  Dodecandria,  with  twelve  stamens,  as  in  Asarum  and 

the  Mignonette ;  extended  also  to  include  those  with 
from  thirteen  to  nineteen  stamens. 

991.  The  two  succeeding  classes  indude  plants  with  perfect  flow- 
ers, having  twenty  or  more  uncmmected  stamens,  which,  in 

12.  Icosakdria,  are  inserted  on  the  calyx  (perigynous,  467), 

as  in  the  Bose  Family ;  and  in 

13.  FoLTANDRiA,  on  the  receptacle  (hypogynous,  466),  as  in 

the  Buttercup,  Anemone,  &c. 

992.  Their  essential  characters  are  not  indicated  by  their  names ; 
the  former  merely  denoting  that  the  stamens  are  twenty  in  number ; 
the  latter,  that  they  are  numerous.  —  The  two  following  depend  upon 
the  relative  length  of  the  stamens,  namely, 

14^  DiDTKAMiA,  including  those  vrith  two  long  and  two  short 
stamens  (Fig.  407)  ;  and 

15.  Tetradtnamia,  those  with  four  long  and  two  short  sta- 
mens, as  in  Cruciferous  flowers  (Fig.  406). 
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993.  Their  naraea  are  Greek  derivatives,  signifying  in  tlie  former 
that  two  fitmnens,  ftnd  in  tlie  latter  that  four  slaracns,  are  moiSt  pow- 
erful.'—  The  four  succeeding  are  founded  ou  the  connection  of  the 
atametisi — 

16.  MONADF.LPiiiA  (meaning  a  single  fraternity),  wilh  the 

iSlament^  united  in  a  single  set,  tube,  or  column,  a^  in 
all  the  Mallow  Family,  ic 

17.  DiADELi'HiA  (two  fraternities),  witli  the  iilaments  united 

in  two  seta  or  parcels. 

18.  PoLTADKLPHiA  (many  fratemlttea),  with   the  filaments 

united  in  more  than  two  sets  or  parcels. 

19.  SrNOENEsiA  (from  Greek  words  signifying  to  grow  to- 

gether), with  the  anthers  united  in  a  ring  or  tuhe,  as  in 
all  CompQsitis  (844), 

994.  The  next  class,  aa  its  name  aenotes,  ia  founded  on  the  union 
of  the  stAKiens  to  the  style : — 

20.  Gykandria,  with  the  stamens  and  styles  consolidated,  as 

in  the  Orchia  Family  (Fig.  468). 
9d5.  Li  the  three  following  clasa^,  the  etamens  and  pistils  are 
found  in  aeparate  bloeaoms :  — 

21.  MoNfsciA  (one  houAehoW)  includes  all  pUtnts  where  the 

stamens  and  pistib  are  in  separate  flowers  on  the  eajne 
individual ;  as  in  the  Oak,  Six, 

22.  DitECiA  (two  households),  where  they  occupy  separata 

flowers  on  diflferent  individuals  ;  as  in  the  Willow,  Pop* 
lar,  Moonseed  (Fig.  413,  414),  &c, 

23.  PoLTOAMiA,  where  the  stamens  and  pistik  are  separate 

in  Bome  flowers  and  united  in  others,  either  on  tlie 
same,  or  two  or  three  different  plants ;  as  in  mo^t 
Ma  pica. 

996.  The  only  remaining  class, 

24.  Crtptooamia,  is  inferred  to  have  conceAled  fltamens  and 

pistils  (a*  the  name  imports),  or  tlie  analogvie-s  of  these 
organs,  and  includes  the  Ferns,  Moi^-ies,  Lichens,  &c^ 
which  are  now  commonly  termed  Ciyptogamous  or  Flow- 
erlesg  Plant*  (651). 

997.  The  characters  of  the  classes  may  be  presented  at  a  single 
view,  as  in  the  subjoined  analysis  :  — 
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998.  The  ordera,  in  the  first  thirteen  classes  of  the  Limuean  ar- 

tificinl  Ryj*tem,  depend  on  the  numlwr  of  8tyl(\';,  or  of  iLe  sligms« 
wliun  llie  ijtjlt's  are  wanting ;  and  arc  iiaaiL-tl  by  Grt*k  numenda 
j>refixed  to  the  word  gyntOj  used  metapliorically  for  pistil,  a^ 
followis :  ^- 

Order  1,  JIonogyxia  embraces  all  plants  of  any  of  the  ftret  thir- 
Uitfi\  cla!*ses,  with  one  style  to  eticli  fluwer. 
2.  DiGTNiA  embraces  tho^e  with  two  styles. 
S.  TRiGrNiA,  (hose  with  tljree  <itylea. 

4.  Tetragtnia,  those  witli  four  styles. 

5.  Fentagtkia,  those  with  five  styles. 

6.  IIf.xagynia,  those  with  six  styles. 

7.  Heptagyjtia,  those  with  seven  styles. 
8-  OcToOTWiA,  those  with  eight  styles. 
9.  En'Kkagykia,  tho'^e  with  nine  style-*!. 

10.  Dkcagtkia,  those  with  ten  styles. 

H,  DotJECAGTNTA,  those  with  eleven  or  twelve  atylea, 

12.  I'oLYGTKiA,  those  With  more  than  twelve  styles. 

999.  Tlie  orilei-g  of  da.«s  H,  Didynamia,  are  only  two  ;  nnmetj, 

1.  GTMNOSPEaMtA,  meaning  seedj.  nakctl,  the  aclienia-like 

fruits  having  been  taken  for  naked  seeds. 

2.  Ahgiosfp.rmia,  with  the  Beedi>  evidently  in  a  aeed-veasel 

or  pericarp. 

1000.  The  15th  chsB^  Tetradynamia,  is  also  divided  into  two  or- 
ders, which  are  cfistlnguished  merely  by  the  form  of  tlie  pod  :  — 

1.  SiLIcl'LOsa;  the  fruit  a  sllide  (f)2l),  or  short  pod. 

2.  SiLiQt'OSA  i  fiiiit  a  ailique  (620),  or  more  or  less  elon- 

gated pod. 

1001.  The  orders  of  t!ie  16th,  17th,  18th,  20th,  21st,  and  22d 
clflS)*e3  depend  mi'rely  on  the  number  of  stamens ;  tliat  ia,  on  the 
chararters  of  the  first  thirteen  dassea,  whose  names  they  likewise 
bear:  tlniii, 

Order  1.  Monanuxiia,  with  one  stamen  ;  2.  Diandria,  with  two 
stamens ;  and  so  On. 

1002.  The  orders  of  the  19(h  class,  Syngeneaia,  are  six  ;  namely, 
1.  PoLYGAUtA  ^QUALis,  where  the  flowers  are  in  head£ 

{compound  flower,  394),  and  all  perfect. 
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2.  PoLTOAMiA  SDPERFLITA,  the  same  as  die  last,  except  tliat 
the  rays,  or  marginal  flowers  of  the  head,  are  pistillate 
only. 

8.  PoLYGAMTA  FBU8TRANEA,  those  with  the  marginal  ftowers 
neutral  ( Fig.  324,  825),  the  others  perfect. 

4.  PoLTOAMiA  NECESSARIA,  where  the  marginal  flowers  are 

pistillate  and  fertile,  and  the  central,  staminate  and 
sterile. 

5.  PoLTGAMTA  8KGREGATA,  where  each  flower  of  the  head 

has  its  own  proper  involucre. 

6.  MoNOGAMiA,  where  solitary  flowers  (that  is,  not  united 

into  a  head)  have  united  anthers,  as  in  Lobelia. 

1003.  The  23d  class,  Polygamia,  has  three  orders,  founded  on  the 
characters  of  the  two  preceding  classes ;  namely, 

1.  MoN(ECiA,  where  both  separated  and  perfect  flowers  are 

founded  in  the  same  individual. 

2.  Di(£CiA,  where  they  occupy  different  individuals. 

8.  Tbicecia,  where  one  individual  bears  the  perfect,  another 
the  staminate,  and  a  third  the  pistillate  flowers. 

1004.  The  orders  of  the  24t}i  class,  Cryptogamia,  are  natural  or* 
ders,  and  therefore  not  definable  by  a  single  character.    They  are, 

1.  FiLiCGS,  the  Ferns. 

2.  Mcsci,  the  Mosses. 

8.  Alga,  which,  as  left  by  Linnsetis,  comprised  the  HepaticsB, 

Lichens,  &c.,  as  well  as  the  Seaweeds. 
4.  Fungi,  Mushrooms,  &c. 
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Or  THX  Siona  akd  AsKinxTioKe  xitfiorsD  nt  BoTAirieu.  WaiTiirot. 


Lmm^UB  adopted  tlie  following  ugns  for  deaignating  the  duiadoa  of  a 
plant,  viz. ;  — 

@  An  annual  pletnt- 
^  A  biennial  plant. 
Jl  A  jwrennial  herb. 
I^  A  sbrub  or  troe. 

Among  the  signs  recently^  mtroduced,  the  following  have  come  Into 
general  use :  — 

0  A  moDocarpic  (oiice-flowering)  plant,  whether  annual  or  biennial. 

G)  An  annual  plant. 

{^  A  bii^nnia]  plant. 

JJf  A  penMinijd  herb. 

Ij  A  ]>l3nt  with  a  woody  stem. 

^  A  KtaniiTiato  flower,  or  plant. 

9  A  pstillato  Aower,  or  plants 

g  A  perfisct  flowrr,  or  a  plant  bearing  pfti^ct  floweni. 

i  The  exflftiuatiou  point  is  employed  as  ihes  counterpart  of  the  note  of 
interragation.  When  it  folio wa  the  name  of  an  author  apjicuded  to 
the  name  of  a  plant,  it  imporia  that  an  autheuUc  apecimea  of  tb.e 
plant  in  {)uostion,  utkder  this  name,  bad  been  examined  by  the  writer; 
whitn  it  ia  appended  to  a  loralityrit  ca[^ifie»  that  the  writer  has  seen  or 
toltected  H[)e<.>iinens  of  the  plant  from  that  locality,  &c. 

7  The  note  of  interrelation  is  em  ploy  k1  to  denote  doubt  or  uncertain- 
ty' ;  and  is  afUxed  either  to  a  generic  or  specific  name^  or  to  that  of  an 
author  or  locahty  cited. 

•  Aa  used  by  De  CandoUe,  bdicates  that  a  good  description  is  found  at 
the  reference  to  which  it  is  appended.    It  is  not  in  common  use. 

a 
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Those  abbreviations  of  tlie  names  aC  organs  wbiuU  are  ccsninonljr  em- 
ployed, such  118  Cal.  for  calyx,  Cor.  for  corolla,  Fl.  for  flower,  Fr.  for 
fry  it,  Gen,  for  genus,  Hnh,  for  habitat,  Iferb,  for  herbarium,  I/orf,  for 
garden,  Aftta.  fur  Miiseuin,  On/,  for  order,  Rad.  (Harlix)  for  root,  S^n.  for 
ityBOtiymf,  ^.  or  Spec,  for  species,  Far.  for  vartetj',  &t,,  K-arcelj  require 
explanation. 

Y.  sp,  denotes,  in  general  terms,  that  the  writer  Las  m&n  the  plant  nader 

conmdt;  ration. 
Y,  R.  c.  (Vidi  Htcram  cuctant),ibat  a  dried  speuunBti  of  ti  cultivated  pliwt 

ha«  been  examined. 
V.  ».  B.  ( Vidi  siecom  spitntaneam},  that  a  dried  specimen  of  tlw  -wild 

plant  has  b««n  exauiined. 
Y.  y.  c.  ( yir/t  vumrn  cultarn),  that  the  living  cultiTated  ptant  has  been 

under  examltiation. 
V.  V.  i.  (Vitii  vivam  sponlaneam),  that  tho  wild  plant  has  been  examined 

in  a  Uving  State. 
The  uamea  of  aathora,  when  of  more  than  one  sellable,  are  comnumly 
abridp;Cil  by  ■writing  the  first  Rvllablo,  and  ihe  first  letter  or  the  firsrt  con- 
sonant of  the  second,  Thus,  Zinn.,  or  £.,18  the  eu^oinary  abbrt^\  ialion 
for  Linnffiua ;  Jusn.  for  Juasieu ;  IVUld,  for  Wilhknow ;  MuJit.  for  Muh- 
lenberg •,  Michx.  for  Micbaux ;  Eieh^  for  Richawl ;  De  Canrf,,  or  DC, 
for  DcCandolJtij  Hook,  for  Hooker;  Endi.  fot  Endlicber;  Latdl,  §at 
Lindley,  &c. 


Or   CUUJEOXIMU   AXD  PBES£BV£NG  FlAHJ^ 


i 


1.  Thb  botaniat'ii  collection  of  specimens  of  plants,  picaenred  by  drying 
onder  prtssure  between  folds  of  paper,  is  termed  a  lioriua  Siecia,  or  ovq-^ 
monly  an  Herbarium, 

2.  A  complete  specimen  coii!it<<t3  of  one  or  more  shoots,  bearin*  tbe 
leaves,  flowers,  and  fruit ;  and.  in  case  of  herbaeeouj  plants,  a  pordcm  of 
the  root  is  ali>o  dearable. 

8.  Fmltfl  and  seeds  which  are  too  large  to  accompany  the  driwl  spcci- 
mcTls,  or  which  would  be  injured  by  eompression  with  sections  of  wood^ 
(re.,  should  be  eeiarately  preserved  in  eabinet«. 

4.  Specimens  for  the  herbarium  should  be  gathered,  if  pot^^ible,  in  a  dry 
day ;  and  carried  eitbt^r  in  a  cloee  tin  box,  as  b  the  common  practice,  or 
in  a  strong  portfolio,  containing  a  quire  or  more  of  firm  pajjer,  with  a  few 
loose  Bheets  of  blotting-paper  to  receive  delicate  plant?,  lliuy  are  to 
be  dried  under  strong  pressure,  (but  without  erusbing  tho  j«rta,)  between 
dryers  composed  of  six  to  ten  thicknesses  of  bibulous  pflper ;  which  Ehnuld 
be  changed  daily,  or  even  more  frequently,  until  all  the  molstiire  a  eat- 
tncted  from  the  plants ;  —  a  period  which  varies  in  difierant  ^tocies,  aad 


AJ^PENDIX. 


'tlft 


with  tiie  season,  from  two  or  throe  days  to  a  week.  AU  delicate  epcci- 
tncns  should  be  laid  in  ibhled  Bhects  of  thin  and  smooth  bibulous  paper 
(aurh  aa  tea-paper),  and  such  sheets,  filled  with  the  freshly  gadiered 
epecimeiu,  are  to  bo  plflce*!  between  the  drj-ern,  and  so  tranaferred  entire, 
day  after  day,  into  new  dryers,  without  b^jing  disturbe*!,  until  jjerfectly 
dry.  Tfala  preserve  all  delicate  flowers  better  than  tbe  ordiaary  mode  qf 
ihifting  of  ttie  papers  which  are  in  inmiediate  contact  with  the  speclnitins, 
and  aiw  saves  much  timi;  uHually  lost  in  transrerring  nuujenjus  small 
Bpeciniens,  one  by  one,  into  dry  paper,  afien  to  the  great  itijuiy  of  the  deli- 
cate coratla,  See, 

5.  Tiic  dried  flpecimena,  properly  ticketed  with  the  naine,  locality,  &c., 
and  arranged  uudcr  tlicir  respective  genera  and  ordcra,  are  presened  in 
the  berljurium,  either  in  scpai^te  double  sheets,  or  with  each  i«^ptK-ies  at- 
tached by  glile  or  othenviae  to  a  balf-aJicet  of  strong  wiiite  paper,  with  the 
name  written  on  one  comer.  These  are  collected  in  folios,  or  eliw  lie  flat 
(ast  is  the  best  inode)  in  parcels  of  convenient  size,  received  into  cauipart- 
luentti  of  a  cabinet,  with  close  doors,  and  kept  in  a  perfectly  dry  jilace. 

G.  The  seedjj  of  plants  intended  for  cultivation,  which  are  to  be  trans- 
portwJ  to  a  distaneu  before  bving  cominitted  to  the  earth,  should  first  be 
dried  in  the  smi,  wrapped  in  coarse  pajnir,  and  pre^rved  in  a  dry  state. 
They  should  not  be  p4U'ked  iu  c1d!»}  box^  at  least  ao  long  as  there  is  dan- 
ger of  the  retention  of  moisture. 

7.  Root9,  shrubs,  &c.,  designed  for  cultivation,  should  be  taken  froio  the 
ground  at  the  close  of  their  annual  vegetation,  or  early  in  the  spring  before 
growth  recoiiunences,  and  pat^ked  in  successive  layers  of  slighlly  dauip  (but 
not  wi't)  Pt*at-mttH  (Sphagnum),  Succulent  platiis,  however^  such  is 
Cacti,  may  be  pat'ked  in  dry  sand. 

S.  Plants  in  a  growing  state  can  only  be  safely  transported  to  a  coniuder- 
able  di»uitice,  especially  by  sea,  iu  the  clcKcly  glazed  cases  invented  by  Mr. 
\\';ml ;  •  where  tht-y  are  pro\idtd  with  the  requisite  moiature,  while  they 
arc  siifTiciently  exposed  to  the  light, 


*  Od  tlie  Growth  of  Plants  in  Closely  Glared  Cases,  by  N,  B,  Watd,  F.  L.  S>, 
London,  1B43,  — Ed.  8,  1B». 


OF  E5:GLISH  BOTANTGAL  teems,  EMFLOTED  IK  BOTANICAL 
DESCRIPTIOSS,  COMBINED   WITH  AN 


ITtw  QiunctAla  wltbcat wj  pnAx  refot  to  Um  ptgM  of  tb«  wotk:  tbaM  pacmiaA  bj  tig.  t« 

flfOTIM.] 


jI,  printMye,  tu  die  inidal  in  nwny 
words  of  Greek  deri»iKion,  «ignific» 
the  absence  of  ths  organ  men* 
tioni-d ;  as,  apctalous,  destitute  of  i 
petals;  aphinous,  Ic^flos,  In 
words  beginning  with  a  vowel  this 
picAx  la  chanj^d  to  an;  as, aa»a- 
thouft,  flowerlcAS ;  ajiantherooB,  Aea- 
tittit«  of  onthere. 

Abbreviations,  Thu  cuetoraary  OPW 
arc  mcmioTipil  on  p.  518- 

Aberrant  (waaderiD^)  :  applied  to  sp«> 
ci^s,  gi:ncFa,  &c.  viiich  dtJTtr  tn 
some  rMp««t  from  the  d«qa1  or  nor- 
mal dioractfir  of  the  group  ttwj 
belong  to, 

AfeSctineas,  480. 

Almartnal :  differing  from  tho  twrmal  Or 
osital  siTURinre. 

AlxmffimU:  UticiIj  native  ;  indigenon*. 

Aliofttoa :  the  non-fonimljon  or  Impcr' 
feet  formation  of  an  organ,  SS&. 

Abttrtive  or](^na,  S6S. 

Ahni[ii :  t^nninu.tin|;  BuddenljT' 

Abrupt!^  pinnate,  163,  fig.  290. 

Absorption,  80. 

Acanthacee,  447- 

Acatit&ndtidoiui  with  spin;  branclies. 

ActaiAilphortmt:  x^ine-bcaiing. 

Acaulaeait;  itemlessi,  or  apparently  so, 
i>  6.  without  a  proper  caulia;  91. 

Aeeestery:  eomethiog  additioaal. 

Accatory  butb,  9B. 

Aeeeuofy  Jhutt,  31$. 

Accnxent !  iacreaaiBg  in  sixe  after  flow* 
eringt  B6  the  calpc.  of  FhyEalii, 

44* 


Accrue:  grown  together. 

Acctimbtnt !    I  ring  against,    espocwlly 

edgewise    against   anotlicr  body; 

336,  390,  &g.  TOO. 
Ac^pttalem:  he^css- 
Afsirdccffl,  or  Acerines,  410. 
Acerose :  necdto-»hap»d,  liko  the  Iisarea 

of  Pine*.  &c, ;  166,  %.  »ia,  213. 
Ac^d  biiii/orm  or  aceCabttlaiis ;     BOiicer- 

shaped. 
Acheaium    (pi.   acheaia],    a  one-seeded 

Bccd-like  fnilt ;  313,  fl>t.  566-573, 
AcMam^eoits :  destitute  of  caJ^x  sod 

comlla,  SGI. 
Acidfs,  M,  195. 
Aciratar:     slender    needle-«haped    or 

hristlG-shaped. 
Aciet :  tho  (idge  of  a  thinf^. 
Adndcijbnn ;     scymitjir-slaapcd,     like 

Rome  bcan-podi, 
Aetna  (drtni*) :  the  separate  grains  or 

catpelB  of  an  aggregate  fleshy  fmSl, 

like  the  raspberry',  u  tho  term  if 

now  (renerully  uiicd ;  classically,  the 

dcimis  meant  tho  whole  bunch  of 

Burh  fruits. 
Aeatiflfdotmtt  ■•  destitute  of  cotyledons. 
Acf^nyoia:  badding  from   the  apex 

only ;  uioe  us 
Acrdgenout .'   growing  from  the  apex, 

'370. 
Aeroguns,  Acrtigeoous  plants,  370, 499. 
Atraaipliibryna :    gnowiti^    from   both 

eada  and  over  the  snrfaix. 
Aci^taie ;  prickly  ;  b^el  with  prickJet 
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Ac^ilfolaie ;  diminutive  of  the  lust :  i.  e, 
b<<»et  with  Biuall  or  few  pHt^Uca. 

AeiimiiMte .-  ending  'm  a  uumiwcd  or 
prolonged  and  tapering  poiiM ;  162, 
fig,  368,  239, 

Aeulatxjiilar  :  sharp-auglj^  ;  as  the 
^tcma  or  Sf^irpos  poti^ns^ 

^cub:  merely  atuirp-poiau-d ;  ending 
bv  an  acute  fliiglc ;  IG2,  fip.  269. 

Adt^jilQttf  (stanioijfl)  ;  joined  by  tlicEr 
filani«it,t  or  clustered  into  alirothor- 
bood  {atittpliia). 

Adhn-mi :  stick iiig  w,  or,  commonly, 
jf rowing  (jtat  to,  another  body,  252, 

Adnate:  grown  fast  to,  or  formed  in 
union  with,  nnuth^r  body<  ag  the 
calyx-tube  of  the  GootH-lH^rQ-  and 
Cranbprrj'  (fig.  391)  to  tlit  ovary, 
251,  252.  Attached  by  it«  vt'We 
length,  as  the  *nihcr  of  Lirioilfn- 
dron,  SS2,  fig.  470,  and  of  Asaram, 
fig.  #78. 

Adnatioit ;  the  union  of  hctijrogeneoiu 
pa.rt&,  230, 

Adprtttedf  or  apj^itMed:  bmn^^^lit  into 
contoct  or  nearly,  hat  not  united. 

Adxxtidmt,  or  afemJiriif :  rising  gradu- 
ally apwurds,  ]Q'>. 

AdMttrifmt,  or  assjinjenl :  riiinp^  upwards 

Adixntitiouf,  adt'tnti'it :  found  out  of 
thu  nutund  pldt-v. 

Adiriitttima  hadif,  82,  98. 

^ijuilittitfih  ctx(iiil-«dcid  ;  opposed  to 
ohljqut', 

Atriiii :  prowing  in  the  air. 

Aerial  rvls,  85 

Afropft^te:  s^amc  nJ  Air-pSant. 

j^siifah  rflaling  to  summpT. 

jJSsth'dtinn  ;  aminf^ernttit  cf  flortt  or- 
guuti  i»  the  bud,  269. 

A^niiif ;  trtie  and  near  relationship  ', 
i,  a,  RpGt'iea  have  affinity  wlion  th«y 
resCTnblG  each  other  in  their  prin- 
cipal points  of  structure,  or,  in  otht^r 
Words,  are  eonEttructed  throughout 
npon  the  same  paniculur  plan  or 
.     type.     (See  AfHumjy.) 

Affamovs  or  Affamic  ;  dtimeitate  of  sexes. 

Agghmrratr.  or  atfifrrffatr ;  heaped  or 
crowded  into  a  cluster. 

A^^nmlefnttU,  ai7. 

e^ir-cH^,  airpasia^,  50. 

Air-plant9,  87. 

Aki-Tutim  or  akiste:  see  acheaitath 

Ala  {pi.  alee) :  a  wing  ;  the  tijde  petals 
of  a  pu]ii!ionRoeoui  flower ;  253, 
fic.  .392,  b. 

Alahthtnim :  a  fiower-hud, 

Ahr ;  borne  in  tlie  forts  of  r  atom, 

Aliilft  wln^  ;  i.  e,  furuishod  with  any 
broad  and  thin  adherent  appendage, 
&A  the  seeds  of  Trumpet  Creeper, 


fig.  601,  the  iiaifetalks  of  the  Or- 
an^,  Bhns  Copallina,  4c.,  and 
the  stem  of  tin:  vommou  Ttustle. 

AlbmcetU .'  whiten*d,  or  hoary-white. 

Ail»imea,  a  Tejj^tatile  product,  198. 

AllmiTum  of  the  sued,  76,  322. 

Albuminous  (i>ccds)  ;  fumifihed  with 
ftlhumcn,  3'iB, 

AihUmtini ;  sapwood,  12Si 

Alga;,  509. 

AS'jdogif :  the  aeienec  relating  to  Algs. 

Aliiimari'ie,  4ST. 

Alkaloids,  £7. 

AUiactoiu :  like  ths  g^lie  or  onion. 

Alliances* :  natural  (rroups  of  ncarlr  r*- 
lateii  orders,  374. 

AtiHpii-«,  418. 

Almond,  415,  4n. 

Alpim:    growing  on  the  higher  parta 

I         of  tlis  AIi^,  and  in  fipfneru  on 

mountatiu  above  the  Umita  of  traefl. 

Aloes,  493. 

Alsincie,  395. 

Alii!JrmUe  (leaves) :  situated  one  after 
another,  78,  97,  113.  Petals,  sta- 
mens, &c,  sri?»aid  to  alteniate  with 
iidjoeent  organs,  wh<>n  they  ?tnnd 
ortT  tl«s  inter^'aLj  between  them, 
235. 

Altertmtion  of  parts,  2^5. 

Ahtf'iJaleT  hoticyi?umbtid ^  having  deep 
angular  cavities  wparuted  by  thin 
partitions,  as  the  receptacle  of  Cot- 
ton-Thistle, fi£.  S98. 

AtnamiitaceiE,  465. 

Amafj-llidurt-JU,  491. 

Atnent;  a  eatkin ;  a  pecoliar  scaly  spike ; 
213,  fig.  312. 

Amenlacimti ;  resembling  or  bearing  ou- 
kins. 

Amnios;  the  embrro-Bftc,  354. 

Atnorp/inns ;  Fliapeless,  i.  e.  of  no  defi- 
nite or  regular  form, 

Amptiibrgoits  !^  fpttwing  by  addition* 
over  the  "whole  periphery, 

Amphic^rpaui,  or  amphicdrf/ic .-  prodn^ 
ing  two  kindi  of  fruit ;  ais  in  the 
genus  Ampbicaipiea,  so  tiiuaed  oa 
this  accoant. 

Amphii^astria ;  the  pemltar  itipo1l^-lik« 
leaves  nf  certain  llepatirn,  504. 

An\pkCtn>poiis,  or  amphitropal,  ovule  or 
at-ed,  300,  fig.  528. 

AtHpledant:  embracing. 

Atnplt^xicavl  (Icuveiv,  &c,)  t  clasping  the 
stem  by  a  liroad  hace  or  insertion. 

An^tifltktout :  Bluiped  like  an  ampiiUa 
or  flask-shaped  vessel ;  sweUitig  out 
bX  the  bast;  or  middle. 

AmygdalciE,  41,'>. 

Amjfltuxmai  eomposcd  of  stareh  [ilmjf- 
{um ),  or  ree<.'iabtiag  atdirelL 
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Amyloid,  55. 

AmyridaceK,  407, 

Anuc^taccw,  406. 

Anatajjf:  rcficmblanc*  in  certflin  tc- 
spc«t!).  As  distia^ui^hetl  from  af- 
Jiiiit^  it  mttuia  tvaemlilatice  in  i^r- 
tflin  «np<K't*  onh,  not  ia  iKo  whole 
plan  or  atmclune,  Thiunli»nun> 
cut 03  is  fitiulo^tu  to  n  Foteiirinn, 
liBt  there  is  tio  ncnr  afflniiy  or  ro- 
luiontliip  between  the  two.  And 
the  tendni  of  ■  Ptn.  tlmi  of  n  Smj- 
Ux,  wad  ttikt  of  tin'  <  irapr-  Vint'  are 
(maioguei,  I.  e.  iur  anui'ini^'i'i  organs, 
but  II ne  not  hom'Jf/H'*  ;  frjr  tin.' first 
uigwers  to  a  Icnf,  tlie  eci-ond  to 
fetipuli:^.  Slid  tli«  tliinl  to  a  Ktcm. 
Tlie  spur  of  a  Lnrkf  par  (fig  39llt) 
is  arintojxftiis!  to  one  of  the  live  spurs 
of  Ciiiumltini}  (tiff.  646),  bill  oot 
homolcigdiis  wiiji  it,  for  the  Rnt  i& 
A  Bt:])A\,  aiiicl  the  second  a  petal. 

Andndro  ita :  ci^-.»t  i  cu  1 1-  of  stMrn  (^nA. 

Andntkmroua  :  Jcs'titiitc  of  fintherH/ 

AmitttAoiut :  without  flovvuni. 

An^HtBtnsi/!ff :  connt'rlfd  fij-  cross 
hmnclicti  into  ft  m-twni-k,  as  (!ic 
reiw*  of  aiiiiiiit)«.  ami  Ilic  8o-cnlled 
veins  of  retii'iiljiir.l  Ivin-c-i,  40,  S4. 

An^ni/Mjfu,  oTaiidtivitcil,  seeds  or  ovules, 

ArwSjiiial :  with  two  ci1gc!t,  as  thus  fltem 

of  Si«jiinchium  tmc«p». 
Ani(ii\ietuni :  tlic  Rtamcti!!  of  a  floirer, 

token  oi  a  whiole,  223, 
AnA-tffj/nata !  b«siring  liotli  g!amfn»on(l 

putili  in  scpamto  flowc-r?  of  the 
,     same  Inflorescence. 
Anebvphori';  a  c«!mn  n  of  unittst  aUun^t, 

or  any  support  on  wliii'h  the  itA> 

mi-na  an.*  ra)ii«d. 
Andraua,  in  words  of  Gre«k  derivation, 

xfifcn  to  ttu;  stametw:   sec  diixin- 

Aadro^mrti,  3$&.        "^ 

i}i/r*rfuoMoron^'irfiinTij  •  abmptly  bent 

hitbcr  aod  ttiiiiier,  as  the  guuncos 

of  Melon,  flg.  467. 
Angioispcrtnia,  hli. 
iln^MMpdnmout  ( An^o^pcrtniB,  Anpo- 

■perniE) :  prndueingacedfl  in  a  peri- 

e»Tp,  .Itl,  3^5. 
Atlgo^mnh  iMirk,  406, 
Ansrular  (iivergenit"  of  leave*,  1.^5. 
Anise,  426, 
Amnimsrvtit  (ftovcr) :  of  unvqiul  nam- 

bcr  in  the  different  circles ;  ttnjiyia- 

tnetrical. 
AnimtyhylSovs :  unoqual-leavcdt  ua  wh«Q 

Itic  two  Iravi's  of  the  same  paif  are 

of  niicqual  sixc. 
iliitMl^ffHiiwiu  .■  when  tfam  bambcr  of 


the  Bhwiuijs  is  diffensnt  fiem  that 
of  the  jtetald. 

Annual;  lasting  POt  aboT«  dIM»  ymx  Or 
one  sea.son,  S.?. 

Anm^nr :  in  the  fomt  of  a  ring, 

Atmnlur  duds,  46 

Annuluif  :  m.irfcfd  with  rings  or  dreu- 
,     lar  transverse  I  ines. 

Amtiitut:  the  rinp  of  the  sporCK-asc  of 
trwo  »m^,  501,  Hjf.  1S89:  that  of 
the  mouil)  of  tho  BjKirL'-cftne  or  caj^ 
ftule  of  Mosses,  i03,  &g,  1304. 

AnonatcK,  382. 

Aiwyfti/tts  (top-growiiJE  plAnu,  of  die 
same  meaning  as  Aerogcms  1},  S/JO, 
502. 

idrrfcpcWfliDn,  246. 

Attt^riar:  as  to  poeition  in  the  flow- 
er, on  the  jiifle  ncTctitbc  braet,  237. 

Autfur.'  the  jiolk-n-lieiiriiijfpsrt  of  a  Sta- 
men, 223,  281. 

AnthTulimn  {plural,  aniheridii],  334, 
903. 

A  utfitrtjhiiut :  an  th  er-b^Ari  n  p. 

A'm/i'm ;  the  time  when  the  (lower  opeiu 
mid  performs  ilji  fimi-ttonit,  or  iht: 
net  oFcx|»an!>ion  io  a  Ijuwcr,  271. 

Anthoca'r}>oiii  fruil^,  318. 

Aiithofeniteie,  504- 

Ant}i(k!itim  t  a  tM'hnical  name  fbr  the 
capitulum  or  heinJ  of  HowcfB  of  a 
plniit  of  thu  oi  iter  Conijjo^iixc. 

Antmlygis  ,•  tlii'  re trugrade  mctamorpho- 
,     si*  of  a  flower. 

Ant^fihore :  tbe  stalk  or  intcmodc  whi<^ 
18  sometimes  di'vi'hmcd  between  (be 
nilyx  and  tlifl  corolla,  as  in  SUene, 
267,  fig,  432. 

AfitiCQHi!  anterior,  or  fm-iti^;  forwanla, 

Ai»(6rxtpoiiSf  or  afitOniiifil ;  {rt'vcrw.'d  *J 
applied  tt!)  the  emiiryo,  it  naeans  ou« 
with  the  radieli!  pointing  away 
from  the  hilttuLj  «■  to  S.^.  600  and 
fl^.  606. 

AntTtirte :  directed  upwards  or  fomvant*. 

Apfilalaus :  destitute  of  petal  a  or  corolla, 
2G0. 

AfAytlous :  destitnte  of  lenvci,  at  leutt 
,     in  the  form  of  folia^. 

Aptcai:  relating;  to  the  apex. 

Apicuiutf :  terminating  in  an  abittpt 
^liort  point  or  tip, 

Apocdrfmm  pistils  :  thoee  not  united  into 
one  body  or  cnmpoand  pistil,  ^0. 

Af»CTnace«,  4*7. 

ApfSphws ■•  any  irregular  enlnrjjpmcnt, 
like  that  of  the  sftow-cnse  of  i^ptach- 
nnm  and  some  other  Mo^iicfi,  SOd, 

Apdkeeiitiii ;  the&liieid  or  Hhielil -shaped 
rmctifieittioo  urtnu»>tLi<'h4;n«,  fiM. 

Appaidii,  apitendutfe  i  anjr  superadded 
part. 
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jlppendieidate :  luving  an  apjxindago. 

Apple,  416. 

Appitfitd .-  Ijlng  flat  a§;unft,  or  clote> 

prvascd  Uigcther. 
Apricot,  41". 
^itCfniiu ,-  winglcKfl ;  having  no  dilated 

boTtltT  or  appt^udag^, 
AqwUki   living  in  water,  either  eab- 

meracd  or  miied  portlj  out  oT  it. 
Aqnifoliaceic,  442. 
Artttee,  or  Aroidcie,  4B!i. 
ArdchnHfd,  or  tiomat .'  cobwebby,  i.  e, 

with  cnLanfzlcd  slender  hain  look- 
ing tike  coltvcb. 
^taJiMCtt,  427. 
^rioreeuy,  ntb&rriirmi :  trcc^like,  in  eiie 

or  >pp«Araiiw,  101. 
ArefitvfSniiim  (pi,  areJirijonla) :  tho  suja^ 
,     logue  in  Mosses  o(  the  pistil- 
Arctiittt;  cuTvt'it  libc  a  Iwnt  how. 
Affo)a^]A.  ttrnilftt:    f^scea  marked  ont 

on  a  enrfiicc 
Ar^ofiUe :     miLrkcd     out    into    definite 

Arhixal :  di-Ktitdtc  of  root 

Aril,  ariiim :  nn  nct'essory  poverinc  or 

•.ppcnttn^n;  of  •  swrl  formed  by  a 

growth  fix>m  riie  funiculus,  bilum, 

or  plftTLniw  «ift«>r  the  «jmplotion  of 

theovulf,  321,fij^.  603. 
Arittatt :  fkirni^bt.'d  with  lul  arillu^. 
AriUode :  a.  false  aril,  or  covering  of  the 

giicA  nppcariiig  !ikc  an  aril. 
Arhtnte  r  fiirii'i>hi'iJ  with  an  awn  (arista}. 
A^Molochm^x,  46S. 
AntAtto,  392. 

Arr&t :  poinUttg  upwards. 
Arrowroot,  481,  490. 
Arroui-ihaiied ,  or  arrow-headed i  MW  Sa* 

|;ittatt> ;  %.  2&2. 
Artidiokwi,  437. 
Aniculaiiid i  jointed,  i.  e.  aepnrating  bj 

an  artinilation  tir  joint,  oe    moit 

leavea  from  due  stem  in  aattunn, 

or  having  the  nppoarajico  of  a  jomt, 

92,  16a,  173. 
Artilicial  flaasiiication,  36&,  511. 
Arl€>i'arpe»,  474. 
Aictjiding :   rising  obliqnelj  apwanlB, 

10-i. 
Aaoendinff  fUlis,  73,  91. 
Atci:  the  spore<a«eH  of  certain  Lidieni 

and  fungi,  50G,  .^07, 
Aacidinm :    a  piichcr-shiipcd    or    lac- 

«hriped  leaf,  169. 
A«c]epiAdiiiO««,  459. 
Ashes  of  plants.  .58,  !  "4.  186. 
Asptriffllifbrm  :  shaped  lik«  an  atpcrfil- 

fut,  or  bmsh  nsnA  to  sprinkle  holy 

water,  tta   the   itigttms   of  most 

Grtuses, 
Auaftetida,  427. 


Asuiroilation,  19,  21,  61,  177.  190. 

Axsurff^ni .-  earn*?  as  ascending, 

Atnpoug  OT  lUrvpat  (ovules) :  same  H 
orthotrapoD«,  298. 

Attar  of  Roe««,  417. 

AlteHuaie :  tapering  gradoally  to  a  thlo 
or  narrow  cxircmitj- 

A  ugmeaf atioa  of  parts,  242- 

Actramiaccffi,  401. 

Amiaihter  earpd  ;  furnished  wjth  in- 
riclcs  or  Email  lobetf  at  tlie  base. 

Aqtomatic  movcnicnu,  347. 

Ara,  469. 

Avocado  Pear,  467. 

Aipl-ihapfd :  narrow  and  tervb*,  or  near- 
ly m,  and  taporing  to  a  point ; 
166. 

Aten :  a  brise!c4liap<!id:  appendage,  like 
tbfl  beard  of  Barley,  &c, 

AwTttd !  see  Aiutale, 

Axil  (ax&ii,  the  armpit) ;  the  anj^lo  be- 
tween a  leaf  and  the  stem,  on  tbe 
np[)Cr  side,  97. 

AiUe,  or  iLrial :  hti]aag'mg  to  the  aKJ«, 
,      292. 

AxiUiir^ :  belongin|;  to  or  g^rowiog  in 
tlir  axi!. 

Axillary  buda,  &c.,  97,  310. 

Axh :  Ave  Btem  and  root,  67^  72 ;  the 
ceniral  line  of  any  body,  aa  the 

AxU  of  injlmtJtcence,  211. 

Baccate :  bcrrv-tike ;  of  a  fleshy  or  pulp  j 

texture  tike  n  berry  {hucta)^  311. 
Balm  of  Gilfttdl,  &o.,  407. 
Bttlsams.  145,  407,  414,  490. 
Balaamifluic,  425. 
BahaminncviB,  403, 
fJaniua- :  sjime  ai  roxiUnm,  25.*!. 
Bdrbute  :  bearded  ;  bearing  tufta,  apots, 

or  lines  of  hain. 
Bd>1»llata:   beset  with  ihort  and  iiti0' 

hairs,  like  tho  pappus  of  Liatrii 

spicsta,  &«. 
BarMltdaU  i  a  dimmutire  of  the  laaL 
Barbcnr,  3S4. 
Bort,  120,  126. 
BarlcY,  498. 
Batat:    belonging  or  relating   to   the 

base  of  an  oi^gan. 
Ba«ellacen,  464. 
Bat&iia ;  cells  of  tho  fructification  of 

Mushrooms,  &c,,  which  bear  the 

BpOTCS,  S07. 
Btbifveed ;  altaclicd  by  tho  b««e. 
Bdmlar :  seated  on  the  base  q(  aBythiag. 
BosHorin,  S5. 
Bast,  or  hats,  400  ;  boMt-etiii  or  tiwtW, 

44,  lao. 
BaacricK,  425. 
Bay  berry,  477. 
BdcUitua.  407. 
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Deaied  s  ending  in  a  protongtid  nnirow 

tip. 
Bearded:  beset  with  bain,  wpwinllj 

i>tift'Dr  longhnirs.    Beard  tt  aomn- 

times  uiH-'dj  for  awn, 
S'aWj/yW  .*  Hinving  the  shape  oT  a  bell ; 

277,  fig,  456. 
Benzoic  Ai'td,  Benzoin,  443. 
Bcrlji'Titiiuva-,  USA. 
B<"i*(jramoi.  401 , 
BtTTif :  a  fmlt  flcaUy  or  pulpy  throogh- 

out,  311. 
Betel,  469. 
Betulacvie,  -177. 
Bi'  (or  fiin),  rt"!  R  prefiK,  moans  twice,  u 

in  the  ftjUon'mp : 
Biacumtniite :  two-pointed. 
BiaHintlfitif ;  two-jointed. 
Biaariciiatr  :  tWO*ai*d. 
Bi'brfkteatf ;  with  IWO  bt*rts. 
Bibrdrlfefote :  with  tvra  hmrtlefs. 
Bic^ltote :  boiirinj;  two  callosities  or  litr 

tlu  iirotuiwrjuicea. 
Bicfpifal :  bnvinjj  two  Btalk?  or  leps,  M 

the  kc«l  of  a  papilionnccou*  corolla, 

fiC.  392. 
Bix!dnjitf}ftt€ :  twice-paired,  as  Vrhon  tlit> 

pctioK'  of  a  Compound  leaf  forks 

twice.  , 

BiecfnHle ,-  two-horned. 
Bidihiate:  li.ivin^  two  teeth  (flot  twice 

dentiUf  or  doubly  toothed). 
Bienntat:  last  in  j^  more  ttum  DDQyeKr, 

but  not  more  than  two  y&UB,  83< 
Bi/arioaa!  two-ranked;  arranged  In  two 

vorticfti  rows. 
Btfid ;  two-cleft  10  tbc  iniddk  or  Cherc- 

&bonc.«,  1&9. 
Bifiarmu:  two-ttowercd. 
BtMiaie :  two-le&Ted. 
B'fdlioliif* :  of  two  ieafleft, 
BifurctUt:  two-forked,  or,  wmetiniM, 

twicc-forlted. 
Bi^mmiie :  t  w  i  M^painsd. 
BigaifT :  fl  liyhrtd  between  two  pl«it» 

of  iliffcreni  gtiit'm. 
Bicnoni&ceffi,  447. 
Bijugate:  a  pinotttc  leaf  with  two  parrs 

of  Icflflt'ts. 
Bildhiote :  t^o-lipped,  a&3,  9^9,  378. 
Bildmtflhtf,  at  iiildiudlar ."  of  two  plate? 

or  laiHiilre. 
Bilberry,  439. 

BiliXxiie.  or  hildhtd:  two-lobed,  159. 
BiiriaJnr:  two-celled- 
Binary :  the  parts  in  lwo»,  S39. 
Binaie :  in  twos ;  produced  or  home  in 

pnim,  164. 
Binomial  nomenclaturo  (of  two  oatiMw), 

Bipttrtitt:  two-parted, 
Biiytiimitt :  doubly  or  twice  piiuute; 
164,  fig.  2&2. 


Biinnnat^v:  twice  ptnnatcly,  161. 
BifimmatlJui  r  doiiblv  or  twice  piiinati- 

fid;*l61,%.  'JHO. 
BipinnAitett  J    twicc-pinnatoly  divided, 

161. 
Bi}Jttiitte ,-  twice  folded,  or  having  two 

folds. 
Bip6Tose :  opening  by  two  small  hole* 

or  pon-x,  lig,  474. 
Biradiatt  :  ronsititing  of  two  rftj«. 
Birtllirtie,  469. 
Biiiitnof  .•  opcninjf  by  two  alita,  a$  do 

most  anthcnt,  R^.  473. 
Bis€plate  .•  bai-io^;  two  partitions. 
B**€rial,  or   bis^rialf.:   occupying   two 

rows,  one  within  or  above  the  other. 
Bitfrmfe :  doubly  ecrmto,  i.  e.  the  teeth 

themsclvcji  wjrratc, 
Bistxmd:  having  Iwth  seainetia  and  pit- 
tils,  S6t. 
Bi^ilcate :  bnving  two  furrows. 
Bile'rmite :  twice  lL<m.<itD  ;  i.  e.  divided 

into  thn>(<  parts,  and  Ihcws  again 

into  tbrvc  ;  164,  dg.  S84. 
Blai'kl>t.'rry,  416. 
Bhddfry:  thin  and  inflated,  tike  u  bIad-> 

dCT. 

Bfadt  of  a  leaf,  petal,  &c,  145,  276. 

Bloam,  56,  144. 

Bluebcny,  439. 

Boat-diajMd  t  concavii  within  and  ooit- 
va%  (and  oflen  keeled)  without. 

Bobon-Upas,  475- 

Bonraginaceis,  450. 

Boihr^nchymti ,  45,  46. 

BTdchiaU ;  with  Opposite  branches,  the 
succe«Eive  paira  spn>adiag  at  Kght 
anpfle.'*  with  ea^h  other. 

Bfad  (trfiiin,  hfofitn} :  the  IcaTca  of  an 
inflorescence,  cspeciftUy  ihc  leaf 
which  Hubtcnd?  n  flower,  143,  211. 

Brddeatei  subtended  by  a  liract. 

Braetetia.tt ;  subtend  iid  llT 

Bractlett,  brdrtfctcM  (Lniin,  6racfAto)  ; 
bructg  of  a  second  order,  &c.,  or 
brans  on  the  pedicel  or  the  flower- 
Btalk,  3tt. 

BranchrB,  and  brancldtU,  97, 

Brazit'wond,  414. 

Bread-fmit,475. 

BrttUhing-fMirfs,  52,  150. 

Briatltsi  stiff  short  linire  (52),  ot  hair- 
like  Ixidiee, 

Briiiiy  :  beaet  with  stiff  briutlea. 

Bromeliaccffi,  492. 

BryfAofiu .-  same  aa  Muscology. 

Buckwheat,  466. 

B%id:  a  ntem  or  branch  iq  an  nnderel- 
oped  suite,  93. 

Buddine,  I  no. 

Bud-scfilf^n,  1>5,  167. 

BaJfalo-hcrry,  46$. 
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OwtaMar,  4X1. 

»Xp«!M«OB,     a 

Ciwl;i*»''«  ■  -cia 

or  :nff». 
C^Cfatoil.  41*.  < 

CUaf«^i<,  4i7.  j 

GdalArfi-XanM;.  383. 
CfafcuM^wM :  •  tiame  for  tbe  kead  «f ! 

Cal4Unjurm:  '-op^hsped.  ] 

CSfhvtate .-  \**nr%  a  »psr  («afasr),S78 ;  • 
■a  the  VioK  fig.  396,  and  Laik-  j 
■par,  fi^.  398. 

CSefioUttf,  or  rSrifunm,  dipper-ahaped.    | 

Calliuv->ia<«a?,  470.  | 

CaOotf.:  iumiAxtrA  with  canoaitka  (ooffi) 
or  hardcfH  d  or  protsbenat  ajioia. 

Qdetnu:  laid. 

CtlwMthaccie,  417. 

CSraeMe :  relatint;  to  the  ealjx. 

Cii^k»^(i<',  »T  ailfatUUe :  fnrniahed  with 
an  outer  a^cciiKfry  calyx  {ealfedtis), 
or  ifst  of  Imu'tlett  reaembling  a  ca- 
lyx, tu  in  Dianthna. 

CcJf/itra :  the  hood  or  Teil  of  the  (pore- 
caac  of  a  Moan,  503, 504;  orabody 
like  it,  389. 

Ca^/ilralf. :  fumiahed  with  a  cafyptra, 
or  aotnetlifng  like  it 

Cal^pfriform :  ahd(K>d  like  a  caljptra  or 
caiidle-extinfrolaher,  aa  the  caljx 
of  KiH;luM;holtzia,  p.  389,  fie.  69S. 

Qitgx  t  tlie  exterior  floral  enrelope,  or 
l<!avi«  of  the  flower,  S2S,  274. 

Cambium,  Camhium-ltufer,  18S. 

CatnelliarfiD,  400. 

Campanulace*!,  438. 


T^*^— '^^**  "    47^. 

Cmom^m:  iZ.  4S».  Ct.  CV 

I  CactSTf.  SK  - 

?r 

iaKM^si:  Wiii^  a 
anrx  &«ikekead«ra|ia;  «rrai> 
i«a^  a?c  a  bead. 
CmjiMif'^af :  diwiiHuirt  «f  <x|)aBMF- 
OwJitfw  .-  a  kead  of  flvvm.  aa  cf 
'  OoTer.B«acat4Mih,&e.;  »«,%. 

no> 

Oa|nwiidatw-  391- 

(.nfrtoldt :  fanoflied  with  tDBOiilK. 

CaprifoIiaccaE.431. 


'.,«fmut :  anr  «NBf 

315.fir.58S,9S3. 
CafdainoB.'490. 
Carian:  aked:  ibenro  antmorpetala 

of  a  papibonareoiu  flower ;    SM, 

%.  392.  r. 
CmriaaU:  keeled:  famtsbed  with  a  pro- 
jecting longindiiial  ridge  aknig  iha 

nnder  side. 
Caricptit,  oranjtptu:  a  grain,  SI 4. 
CbriMMc  flesb-oMoied. 
Cbnwce ;  flesbr  in  textmc. 
Carpd  (carpelOim  or  eai/aJiaa) :  a  tln- 

pk  piMil,  or  one  or  the  demeats  of 

a  compoond  one,  290. 
CirpeOan/ :  pertaining  to  a  carpel. 
CbfTW&giy :  me  depaitraent  of  Botany 

that  relates  to  frnlta. 
Cdrpopkon:  the  stalk  of  a  piatfl,  267. 
Cam>t,426. 

CartilaqintmM :  tongh,  like  carlOase. 
CSfnouJe :  an  excrescence  at  the  oilaai 

of  certain  seeds,  322. 
CanbKvlate :  fnmished  wiA  a  camncle. 
Caiyophyllacen,  895. 
CaryophyUaeetms   (corolla) :    pink-like, 

276. 
Cary6pn» :  a  grain,  314. 
Caseine,  198. 
Cashew,  406. 
Caaaara,  472. 
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Cassia-bark,  467. 

Castor-ail,  472. 

GcutiTite  {(Hataca) :  with  nA  finther  or 
onii  pontainmg  no  pollen. 

Cittapetdlmm :  whore  the  pot»l»  aeo  (init- 
cd  with  0iich  other  at  the  htisa  and 
with  tlie  hose  of  the  stiimens,  »s  m 
the  MnUow  family. 

Ciuodia,  414. 

QUifmilute :  conipoBi^il  of  patta  tiaitud 
end  to  cnrj,  like  the  links  of  a  dtitin. 

Oa&in:  sw  Aiiicut,  213. 

ChyefiUe  :  tuili'jl  or  tail-poinb?d. 

Cbwrfer,  lot. 

Qiudkk :  a  littlo  stalk,  tike  thnt  of  the 
pollen-masi*of  OpcliiNj&c^iig.  1236 

CauUsaaU :  obriotuly  httving  a  atum, 

CWccllff.'  A  IJt[l«  attim,  or  a  rudimentary 
Htcm  ;  th«  nulicic,  7 1 . 

CiWini.-,  or  catdiitnr :  rclatiag  to  a 

Catdti  :  tlic  inuin  stesHj  SI, 

Cayenne  pf(tpcr,  456. 

Cuurclaccffi,  401. 

Ccdron,  405, 

CelivsirACPffi,  408. 

Cdl:  a  eiivity  of  an  anther,  OTaty,  &c-, 
281,  Ti\.  Ill  vestal) le  auMoray, 
one  of  (he  vtwiclea,  or  eltjincnU  of 
whiib  a  plant  U  uompos^,  S3. 

Coll-fonniuion.  27. 

Ceil-giowtl),  m. 

Ccll-nmltifilication,  28. 

CelivLtr  iki'L,  or  euodope,  121. 

CblUilar  Plimta,  G9. 

C^hiiar  tixsiu,  or  sfnidure,  23. 

(kliule:  aunii  ita  Cell  (in  reg.  aoatORiy). 

CMd^on,  27,  1»2. 

Coltidete,  474, 

Omtfi/wjai  in  floresccTiM,  218. 
'f^        TTidide,  326. 

Cbiln^a/  inKoresL-enco,  312. 
nidit'lc,  ^a€. 

CoratophyilawuE,  470. 

Cereal :  bctongintj  to  dom  or  earn- 
pUnCii ;  the«e  baring  been  called 
the  gift  of  Curea. 

OemrKHWf  aoddJQg:. 

Qutff:  tbo  Bcaled  or  bracta  on  tho  re- 
ceptacle whicli  subtend  each  a  (low- 
er in  the  heailii  of  many  CoinpoiiiK, 
ns  the  Suiiilawor;  also  thu  ulumen, 
&o.  of  Gni!SJC!j ;  215,  4S5. 

Chafft/ .-  providffll  wtih,  or  of  the  tdxtarc 
of  cliaff. 

Chatd^ ,-  tlic  part  of  the  ovule  where 
tho  coaui,  nack-u.<>,  &c.  are  all  unit- 
ed;  228,  %.  521,  d,  52$,  c. 

Chanamed:  see  C'lnaliculatc. 

Chamceoa,  910, 

Cwrticfcr*;  (he  c-iscntial  markB  distm- 
(fitwbinK  one  speejiw,  ffcnus,  &c, 
from  thoac  taost  riewmbllDg  i^  362. 


ChoTtaofous  :  of  the  tCKtoifi  af  pap6r  or 

parthtnunt 
Checkerlterry,  441 . 
Chcngpodiaccffi,  461. 
Cherry,  417. 
Cbcstaut,  477. 
CMdrofihi/U :  Icaf-^rTMn,  58. 
Chiordsii ;  a  loi^s  of  color ;  a  revcrcimi 

of  the  petals,  &c.  uf  a  lilossom  lo 

grciti  le«ve». 
Chloroaperjiic«,  609. 
Chocolate,  JJ9S, 
ChAritit:  tho  division  ofonooT^ai]  into 

two  or  mort'.  2i,1. 
Chfamtde:  tlie  euhiriiig  matter  of  pliiDtfl, 

ospedfllly  of  petals,  &C, 
Chrysobalanaci'je,  415. 
CictUrit :  a  Bcar  left  by  the  fall  gf  a  leaf 

or  other  oigan. 
C*/w  (sing  cUiKin,  die  eyelash) ;  hairs  or 

bristles  fringing  the  marffin  of  any- 
thing ;  tbofSG  otthij  inner  pcristoniQ 

of  a  Mof(i,  SOS. 
CiliaU:  the  raai;^!!  fringed  with  bain. 
Cinchona,  432. 
C  ine  hone  le,  432. 
Ciii/iu-A^fita,  49. 

Ciiieretiui,  eiutraaemia :  aBh-gray. 
Ciooamoni  467. 
Cireiuate:  involots  from  the  lopj  144, 

fig.  319. 
Circulation  in  cells,  31,  ITS, 
Cireumcissik,  or  cirvummstile:  opening 

Or  divided  by  a  trutveiw  circular 

lint;  317.  (ijj.  586. 
Circitmacription :  the  general  outline. 
Ctrrhon,  ciTTkifiram :    tendnl-bearing^ 

or  with  orgnn»  Berving  as  a 
Grrhut ;  a,  teudril. 
Ct«tac««,  393. 

(^lUtma  ;  a  kind  of  itar  lining  the  cham- 
ber under  a  utomate   in    cttrtuin 

plants. 
Oasiies,  360. 
Ctaiisification,  352. 
Cfiilhratt :  latticed. 
Gavute,clai'ijhni\ :  cluWhaped  ;  narrow 

below  and  tkickened  Cowards  die 

sanunit 
Claiiailate:  with  lendriU,  or  lualkCalki 

acting  a«  »nch  Uilninciilo:). 
Claw  .*  the  ndrrowcd  ba&c  of  a  petal, 

&c.,  276. 
CUfl ;  cut  to  ftboat  tbc  middto,  aiul  vv-ith 

narrow  or  acute  sinases  ;    159,  fig, 

S6I,365 
CtimUiiti:  riging  by  laying  hold  of  othr 

cr  objects  in  any  way,  lOi. 
OiiuttttAtum :  the  receptacle  of  th«  flow- 

cm  in  Conipoeittc. 
Cloves,  418, 
Cinihshaped  r  seeCUntQ. 


as 


CMaK,43L 

CWwiiw  (roeiiifafih) 

■08  or  pisBufe)  tknM(^  wfcia  lae 
fBifif*^  <tftK0t  EbiIoccsb  haoM  «■ 
ger 


(Ubr.  enCui ;  the  seek  or  fiae  of  jaae- 
Ham  benracatfae  prnMijMeat  aarf 

tDOC 

CUbaiK/rmU.  3IS. 

CMorfntt.  423. 

Oclond:  o/aonteodier  color  tfaugnea. 

Coiambo^DOt,  3S4,  457. 

(Vj'aif7/i  I ;  tbe  axis,  or  ecniial  ^pl"— ■_ 

•  of  apodor  vpofv^aM. 
CMmm  .-  tibe  oaitnl  filameau  of  aMo- 

adelpiMMH  itamfM,  or  tibe  aaited 

ilainenta  aad  ftjie  ia  gymiwlKiat 

towtn;  SSI.Ii^.  4«8. 
Ccbumar:  pillar-«haped. 
Cma:  a  taft  iA  any  aort,  eipecialljr  a 

loft  of  baiia  oa  a  leed,  SSI,  fig. 

604 ;  the  whole  head  ofa  tree,  £e. 
ComaU,  or  comote :  bearing  a  coauu 
Combretacea,  419. 

Commeljniaces,  or  CommdiaaoeB.  496. 
Otmmumre:  the  line  of  jonctioii  of  two 

carpeU;    oied  mottlj  in  Umi>d- 

liferK,  436. 
Oemmm :  oaed  aa  "  geiMral,"  oppoaed 

to  partial. 
COn^naUt  flattened. 
Cm^iUte /lower:  haring  all  the  klnda  of 

Olguu,  23S,  S38. 


SoBtUT 

CB0ifa«;479. 
Ckm/mm:  coM-beariag 
CnofB^aae:  eovpied;  ia 
Owjagaooa,  m. 


Ae  carfiest  stMe.  tSL 
Cmamle^erfUwte,  lSC,frS»4. 
CfaaMfeinc^  caaaflcCfrss  :  tbe  part  OK  Aft 

aatfaer  ammteuMtg  its  twooclb  or 

lobes,  281,  982. 
Conf^ott  z  coavefcis^ 
CamciiU:  approwwag  a  eoaical  fara. 
CimmJiHnieJ:    when  aalike   parts    ai* 


250. 

BOti 

Omlerted:  twisted,  272. 
Cautertmflkate:  twisted  aad  fcUed. 
r—rnnrarf .-   eitker  nanowed  or  sfaoKt-. 

eaed. 
CoKtrmy :  opposite  ni  diiectiuo  to  sono- 

thmg  it  is  compared  with,  as  thb 

pod  of  Sbe|4»erd's  Parse  flattened 

contrary  to  tbe  partitiun. 
COmvoltae  (rolled  op)  or  eJwarfah'we  astH 

Tstion,  272. 
GOmeoUte  rernatioB:  rolled  op  lengtib- 

wise  in  the  bad,  144. 
CooTolmlaceiB,  454. 
Copaira,  414. 
Gopal.  414. 
Copalehe-baik,  4S4. 
.OindaU:  heartrshi^wd ;  Aaped  like  • 

heart  a»  paiaisd  iqkhi  oaidst  ths 
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atnijs,  or  nolclicd  end,  being  attho 

bfisii? ;  fin  ^4-1. 
CorriinL'i'02,  -jril. 

Cni'iinoiix:  or II  tcatherr  consbtcnM. 
Cork.  477. 

Coil.'i/ .'  of  tlie  texture  of  cork. 
Carky  mixlt^w  ttttjcr  of  llie  bAfk,  121, 

127. 

rOww  \cofmiis) ;  tk  ^oliil  bulb,  108. 
\  Cormaphiitrs :    plimis   linvjrig   an    nxi* 

(raiit  and  KU.>nf),  in  cueitradtiititic* 

tioTi  to  Thallti|jli vies,  371 

'  CoTfwtffHi^  oltlie  ('onsisteiTt'e  of  liom. 
'  CirnCt't/nte ;    funiislnU    wiili    a    miftll 

horn. 
fCorniiJL-,  42S. 
I  Coniiite:  fiiniiiilicrl  witli  a  liom  {cornri). 

Cofoita  :  the  inniT  of  tliti  Twt>  floral  en- 
velojjeH,  22-2.  275, 

Cbro(Sf(ftYii«!i.  rrii-iitlmg  t  tike  n  rorolta  in 
ftppcjudiTvio  OP  uxtuFc,  or  belong- 
ing to  U\c.  I'oroUii, 

CorHita :  a  crowtij  jiich  fts  the  appond- 
nift.'  [It  tbf  top  of  llic  i-linv  of  the 
pctiiU  of  SilLW ;  2-tC,  %.  378. 

Canmate :  bcnting  u  rrwwn. 

Corler :  this  bnrk  or  tilltl, 

Cbrtiral:  pertuiiime  to  the  bark. 

CHrticnfi! ,•  f II rri i s 1 1 1< I  with n diiti n ct ri n ci. 

C^ifmii:  tt  tijiivfx  w  H9t-io|»(ted  Bowcr- 
dusitc,  211. 

QjrytHl)o»e:  di.'ipOACiJ  in,  or  nMemblitig, 
corj'nitm. 

CWa  .'  A  rill,  nr  rtiiilrib. 

(Sbttatt :  rililH.-(],  oi-  with  n  inidnb. 

Cotton,  4 J,  3^(9. 

CatglAhnn :  tlic  firstt  Icnres  of  tbo  em- 
lirjy  ;  scmllfiues,  71,  324. 

Cot^ififm ;  diith'sUiipcd, 

Coamitrin  414. 

Cowic«1i,  4lfi. 

Cratlberry,  439. 

Crnssiiliu't'a%  42.1. 

Crattn/'inii  :  j*ob|et-shftped. 

Cteepi'Mj :  ninniiig  on  or  b«ne«th  the 

pniurtd  iind  roonrif^,  103 
.CtV'noraif) :  tiic  fntit  of  Urabetliferffi, 
425. 

Jfenalt,  or  frenetled:  the  rnnTgin  fur- 
nished witli  evi-n  and  roumk-d 
nololio*  or  srHllo]»  ;  15S,  flg.  256- 

Cr^nuSuU:  diminutive  of  CreoAtB. 

Cre*i'*'ntit.-iE,  447. 

CnnUd:  «L'L'  Criatiite. 

Cr^iroiu;;  piercbd  with  boles  like  b 
nicviv 

Crinifi  I  bfJirded  with  king  haii«, 

Cntjtnte:  curleil. 

Cfittate:  i-rustwi  ;  bfpirinp  nnj  cICTSt^ 
»p|M!ndiiyji>on  i(.t  sutfnt'e. 

Ctou-lrtidt ;  itjdivtdi)«b  an>i]iiiied  bv 

45 


fcrtilizind  one  vnriety  or  epcciea  by 

another,  35G,  35?. 
Oowbcri'v,  474. 

Cfoitn  f246,  279,  fig.  .17S) :  «»  Corotw- 
Ovmted:  see  Coronate. 
Crowiiiitg :  borrns  on  iho  Bpcx  of  any 

orjpm. 
Cr«eialr,  or   crucijbrm  .•    eross-slmpcd, 

2T7,  fie  the  conillu  of  th<»  Muatnrd 

r«milT,  Ap.  405. 
CrutifiTie"  3S9. 
Cradc  Hip,  M,  \90. 
Cr'utiKfonx :    cragt J  in  texture,  tiinl 

and  bntlle. 
CryptOiianiiti.  St 3. 
Grifftiik/aiiioui    Or    cTyptJogamir.  .■     nlst- 

ingto 
Crrptogflmoiis  Flantc,  flS,  S30,  499- 
CrysUiLs,  59. 
Vtkullittr,  or    rftiulJifiifm !    hooded    or 

hond-shjipd  ;  rulkj  up  iilte  a  cor- 
net of  pApcr,  bQ3. 
Cacnmhcr,  423. 
CacurhiriiM'n!,  42.1. 

fJulm:  a  i<tni^f,  or  stmw-liko  etem,  101. 
Cullmie .'    sliuped   tike  a  broud  ktiifc- 

blude. 
Qhieate,  or  cua/ifi>rm  t    wedge-shaped ; 

broud  above,  und  narrowed  to  the 

bftge,  with  straijrht  sides  ;  li^,  33 &, 
Cdnoaincen;,  or  Cnnoiiico?,  5'ii. 
Cuprepsioeas,  4Sfi. 
CiilH)Aafiedf  atpiUifonn:  heinisphericAl, 

and  hollow  n1»vc. 
Cuptiiale  '  fumisliL'd  with  ft 
Gtpulf.,  or  nipola  :  the  aujra-.eiip,  314. 
Cnpiilifcra;,  4*0. 

Curlat:  irregularly  folded  jyid  crimped. 
Currunt,  421. 
Oin-inerrerf,  158,  fig.  236. 
Citrvttniu! :  in  ctinfcd  ranks,  lit. 
Cuscutca;,  or  Ciiscntinece,  453. 
Cu«Ai«n .-    the  hwollcn  tj«u<c  of  •  leaf- 

stalk,  or  tlie  enlnr(i^ni«ut  below  thA 

insertion  of  many  teaveg. 
Ciitpidatn ;  tipjjcd  with  n  cuxp,  or  sharp 

anil  rigid  point ;  162,  fig.  275. 
Cn*lar<l- Apple,  .'182, 
Cut:  see  Incised,  or  I)iB5e<'t«^. 
Cdtide  :  the  outer  t^kiii  or  pullicle  of  the 

cpidemii.'i,  149. 

tdiltiform  :  ciiji-Flvoped. 
cradaeece,  4B1. 
_  zU :  one  eomplete  tttro  of  a  flpire ;  A 
circle. 
CWkat :  coiled  into  n  Full  eirelo. 
Vgflssh:  esn-nlnlkm  in  t'ellfi.fll, 
C'jfliiidrarttHis;  nfjpmiiefjitl);  to  the 
Ciftintlrifui!  ciriular  in  transTcrec  out* 
line  and   tap<-nni;  gradually,  if  a4 
&1I,  us  in  must  steinn. 
Cjfmbirjorm:  boul-shuptd. 
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C^e  {cyma) :  a  cluster  of  ccntrifngal 
inflorescences,  218. 

Qfinwe :  bciirin)'  cymes,  or  cymo-Iike. 

Ojiuule  {cymuU^ :  a  cymdet,  or  little 
cyme,  218. 

G/nttrr/iodium :  such  a  fmit  as  that  of 
Kose  (fig.  429)  and  Calycanthns, 
fig.  815,819. 

Cyperacea,  496. 

Q/psela :  an  achcninm  with  an  adher- 
ent calyx-tube,  as  in  Compositte. 

GfstCdiiim :  a  utritlc. 

^stolilhes,  60. 

CMiMast :  the  nucleus  of  a  vegetable 
cell. 

Dammer  Pitch,  400. 

Deca-,  in  words  of  Greek  derivation : 
ten  ;  as  in 

Decagynia,  515. 

Decdnj/noiis :  with  ten  pistils  or  styles. 

Dfcdmtrona :  the  parts  in  tens,  234. 

Dwilndria,  512. 

Dcctfndroiis :  with  ten  stamens,  280. 

Decapetalous  :  with  ten  petals,  276. 

Deciduous :  falling  otT,  or  subject  to 
fall ;  RH  ]>L-tnb  falling  after  blos- 
slniiti;;,  279,  and  leaves  before 
Viiiter,  172. 

Dfdinale,  d^rlined:  turned  to  one  side. 

Decoiii/ioiiiul :  several  times  compound- 
ed, 165. 

Deciiwlx-nt :  reclined  on  the  ground,  tlie 
summit  rising,  102. 

Decurrent:  prolonged  below  the  inser- 
tion, as  the  leaves  of  the  Thistle, 
170. 

Decristate :  the  successive  pairs  crossing 
each  other  at  right  angles,  142. 

Dedui^icalion  (dedouUenttiU),  243. 

Dejinite:  of  a  fixed  number,  and  not 
above  twelve  or  twenty. 

Definite  growth,  100. 

Definite  iuflwesc.ence,  217. 

Deflextd:  bent  downwards. 

Deflifrate:  past  the  flowering  state. 

Dt foliate :  having  cast  its  leaves. 

Dehiscent  fruits,  &C.,  315  ;  opening  by 

Z>eAiscenc«:Kplitting,asdopods,31 1,316. 
'•        of  anthers,  283. 

Ddigvetcent:  the  stem  dissolving  into 
branches,  99. 

D^oid:  shaped  like  the  Qreek  ci4>ital  A. 

Demened:  growing  under  water. 

Dendroid,  dendritic :  tree-like. 

Dentate :  same  as  toothed  ;  1 59,  fig.  S55. 

Dentkulate  :  furnished  with  fine  teeth,  or 
dcnticnlations. 

Deniifiale :  made  naked. 

Dffnitperate :  dwarfed  in  size. 

Deffressrd:  flattened  vertically  or  from 
above. 


Deacendlnrj:   tending  gmdoallj    down- 
wards. 
Descending  axin,  72,  79. 
Desmidiie,  or  Dcsniidiaoece,  510. 
Determinate  inflortaceace,  217. 
Descriptive  Bot.iny,  15. 
Development,  19. 
Dextrine,  54,  193. 
Dextrorse :  towards  the  right. 
Di;  in  Greek  compounds ;  two. 
Diadelphia,  513.  , 

Diaddphous :    stamens  united  br  their 

filaments  in  two  sets ;  280,  dg.  461. 
Diandria,  512. 

Didndrova :  with  two  stamens,  279. 
Diwjmlsis:  a  brief  essential  character. 
Ditiiypdlaloiu :  of  distinct  petals. 
Diapensiaceie,  454. 
Didphanous:  transparent. 
Diatomaces,  510. 
Dicdrpellary :  of  two  carpels. 
DuMamydeous:  with  both  calyx  and 

corolla. 
Dichondreie,  455. 

Dichdtomous :  forking  into  two  branches. 
Diclinous :  with  the  stamens  and  pistils 

in  separate  blossoms,  261. 
Dicdccous :  separable  into  two  corcL 
Dicolyff^donous :  having  a  pair  of  co^le- 

aons,  78,  326. 
Dicotyledons,  DicoQrledonoos  Plantb 

114,326,370. 
Dldi/inous:  twin. 
Didvnamia,  512. 
Did^nainous:   with  two  long  and  two 

shorter  stamens,  258,  281. 
DIfforined:  of  unusu.al  ^Impc. 
Diffuse :  widely  and  loosely  spreadine. 
Digamoua:  having  flowers  of  two  dif- 
ferent sexes. 
Digestion,  190. 
Z%(to(e  (fingered) :  compound,  with Uie 

parts   all  arisin;^  from  the  uune 

point ;  163,  fijr.  277. 
Digitalelij  tri-plurifoliolutc,  164. 
Digynia,  515. 

DO/i/nous :  with  two  pistils  or  styles,  287. 
Di'lleniacesB,  380. 

Dimerous :  Uie  parts  in  twos,  234,  239. 
Dimidiate:  halved,  or  appearing  aa  if 

one  half  or  side  were  wanting,  283. 
DimarphoM:  of  two  forms. 
Dicccia,  513. 
Diacious  :  with  stamens  and  pistils  in 

separate    bloiisoms    on    diflTnent 

individuals,  262. 
Dioscoreacea,  492. 
Diosmeo!,  407. 

Dipctiilous :  of  two  petals,  276. 
Diphylloiis :  two-leaved,  275. 
DIjilostc'monous :    stamens    double    tlw 

petals  or  sepals  in  number. 
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DipwrocurpetD,  <00. 

Dif>(aVia:  two-n-jnijej. 

Disr>fi>rm;  6ifk-h\mpc ;  flfit  and  rircn- 
Inr,  like  a  dkk.  or  qitoit, 

DUatiditt,  iltiTfifl:  ]ike  u  disk;  pr  be- 
longing to  the  disk  ;  destitute  of 

HITS,  -(36. 

Dis^pu/ans.  •  of  two  sepals. 

Duikf  or  dtsf :  a.  flesh  v  expansion  of  the 

reeepliule   of  a* flower,   267  :  the 

ccntriil   piirt  of  A  Lciul  of  flowci'si, 

na  op|toseil  to  the  )»oi-dcr,  430  ;  the 

race  of  niiy  flat  botiy,  aa.  opposed 

to  the  mnrjiifls. 
Disk-itmring  woody  tisBQO,  43. 
DUk-JJotci'n,  436. 

Di^fiiii;  cut  into  pieccj,  or  iwnrly  eo, 
Diif^pimefit :  the  partition  of  o  pod,  251. 
Dit^iiHfi! :  bursting  in  pieces. 
ZtoiV/iPKB :  in  two  rerlTcnl  mnkit,  134. 
Ihtlitift :  wlion  pftrte  of  the  «ame  name 

arc  ont^onnccted,  251. 
Dirdit'caU :  Rlr»<1dli)ig  widely. 
DiivT(ifiil :    separating',   tliirir  surotnttB 

inctinjnjj  frcim  eacli  otltec 
Diviiied:    vut  into   distinct   portions  J 

160,  fiR,  26,1.  267. 
Dodfca-  :  III  Gn-Tk  dcririitives  ;  twelve. 
DtMli*ft;.7')UH,  515. 
Ikxhcdt/tuuui :    wltJi  t^vlve  pistils  or 

stytiifi- 
Dodertindrin,  513. 
Dottecu'ttditiiis;    with    twelve   (or  from 

twrlvc  to  nlnpTeen)  stamens,  280. 
DottSbrif'oan ;  nxa-shnped- 
Zhrntl)  bilougiug  ta iho  bock  {(hrtum). 
Dottat  svlitre,  9S9. 
DetUd  diKis,  38, 
Dotted  halts,  &.c.  i  miirkGd  tvitli  smnll 

■pMt.eith'r colored,  or  transpurent 

axA  Appearing  like  ptinutui'rit. 
DniNe  flowifs  :  moniitrous  bl(}=:(iom!', 

witU  the  petals  Dudaly  multipliod, 

223,  229. 
Dotibl^  tompfiuiui,  f64. 
Downy  .■  rlothcd  with  soft  pubetccnoB. 
Dra;;on's  blood,  414,  493. 
Drusenir*it,  3^14. 

DntpcicttniH :  VxUc  or  pertaining  to  a 
Drupe:  a  stone-fruit,  'aljl. 
DrvfiflH  I  a  diminutive  tlrupc,  313, 
Brradcte,  4 IB. 
DiicU,  45. 
Ditmowe .-  I)i]<;hy. 
Dupticalt.'  dt/titilcd  or  folded. 
Duramen.'  hcui'l'%vood,  126, 
Dwarf:  tompnrattveSy  low  in  italnre, 

E-,  QT  El-,  iu  a  prefix,  nicjin*  destitute 
of;  ««,  teo^itntt,  riblcss;  ciaUmmC- 
mvt,  witliout  dbttmca,  &«. 


Eaird:  ffc  .Aiiri<'nlate- 

£a.rthy  ronctiiueiiu  of  plnntii,  179, 186. 

F.lwnwia!,  \i'i. 

fCln^MtiHs  .*  bliick  like  ebony. 

ElwTiy,  442. 

Ehrifcteiiie  :  dcwtitJitc  of  hmcts. 

Ef'rtlrtfoliUe :  dt'fttjtnto  of  lira<rtlets, 

Ehirntws :  white  Hkc  Ivott. 

Eclilp'tie:  beset  with  prickle*  (liko  > 

hed^jchofs). 
Erfiiniilitte;  mu^h  with  small  prickles, 
Kili'iifate:  tootlilt!*?. 
Eff«te:  past  the  perfect  or  ptrodoctive 

Ftnte. 
Effiixe:  very  loowty  spn-adinp. 

hijtlLluitiJolU!.  1  dCsltitUtD  of  glttDdf. 

£ltil>ointL>ci  sup,  93. 

rja^ftgnflceffi.  4GT, 

Elaitrt.  40,  505. 

I'^ljitinaeciK,  30S. 

KffiHenltin/  consliUienU  of  plitnt.':,  179. 

Kkmentartf  stnicture  of  plilntd,  17. 

EUipsoidal :  appraacloit)^  the  fonn  of 

ESiptlcfii:    oviil  or  oblon;j,   and  with 

both    ends  similur    und   rr;gularly 

rounded. 
Emaf^inale:  notched  at  the  end;  16S, 

fig.  273. 
EmbmefrHf :  snrraDadiag,  ts  by  abroad 
^     flttachmcnL 
Embrip:  tlie  rudimentary  planUetm  r 

«ml,  71,323. 
Eml)Tyo-n/w,  304- 

Embrj/offfity  :  the  fomiiition  of  tha  em- 
bryo, 304. 
Emhryotial  vesicle,  306. 
Emnnid:  raised  out  of  water. 
Kinetine,  433. 
EtianliM4xtant :  with  tbo  cmhryo  at  the 

euii  of  tlic  (ortboiropons)  seed  dia- 

mefricslly  opposite  tti«  tiilum,  a*  in 

Trudo  scan  till, 
Endiienpynia,  SIS. 
Endrrtifjif/iom :   with  eleven  pistlU  er 

styk'f*. 
Endornrp :  tbc  Inner  layer  of  a  p^riparp, 
,     .310.312. 

Kiidochmme :  iho;   poloring    (iifttter  of 
,       Alpii!. 
KndofTcn,     Endnpenaj,      Endogi^noD) 

Plftnt.s,  113,370,  432. 
Ettfidijt^mtis  sfrmiurf,  113,  1!4, 
Endophhritm :  inner  bftrk,  120, 
Eiidopkiira :   tlie  innemiost  seod-coac, 

321. 
Endorhiza: :  n,  synonyme  for  Endog«na. 
Efuhrhizal:  siiid  of  an  envbri'o  which 

hn*   the   nwljcto    sheathed   by   the 

cotyU'tlon   or     pluiimle    wrajipcd 

Bronnd  it, 
EndmtM^^  or  Endasmilsh,  33 
E'tidoij/erm:  the  albumen  of  tbe  K«d, 
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act  touittd  «r  CBt,  IM,  Z7». 
MmlBfAflm :  fJMmlMfmtmtn  wwhmmi 

EMcndeat,  440. 

Fmkmtral:  iMtan;  b«  a daj. 

M»-,  is  Crwk  coMKMBd* :  vpia.  , 

Efieti§x :  Ml  mtfJaoA  icMvbGap  la 

extravjr  calrx.  m  ni  Maiiov. 
Efkarf:  tfae  ovterakCMt  l«jrcr«f  apcri- 

eu^,  310. 
j^pidbZtni .-  the  mer  iHBt  of  the  1^  of 

•a  Ordiad,  WMB  £&scot  fina  the 


EmeOnllii 
JSvidarmai 


'June :  spoil  die  eoraQa. 
&ndjtrmal :  rHattntr  to  the 
Epitkrutu:   the  akin  of  a  piant;  51, 

IM,  148. 
EpigekMB :  growing  OD  or  cioae  to  the 

groand. 
Epf^tiotu :  upon  the  orarr,  2S3,  Sf8, 

Ml. 
EjMpOidatu :  npon  the  corolla,  281. 
£tnphJ(him  :  outer  or  corkj  bwk,  121. 
EptfJ^Uoua :  upon  a  leaf. 
Em^uitd,  or  eftiph^:  relating  to 
E'/HjJtifU$,   planM  growing  affixed  to 

another  plant,  bat  not  Doorithed 

by  it,  87, 
Eo^plerouM :  winged  at  the  top. 
Epuperm :  the  ontcr  seed-ooat,  820. 
bqud:  retrulor,  or  of  the  same  IcAgtfa 

or  number,  a«  the  caae  may  be. 
EquSateral:  eqnal-cided. 
KqalMtacete,  499. 

Equtlant :  riding  itraddk,  US,  165. 
fjrianthous:  woolly-flowered. 
Kricacen,  439. 
Krgot,  498. 
Eriocaulonarea,  496. 
Eriogonca,  466. 
Etwe:  eroded,  aa  if  gnawed. 
EnMraU :  not  beaked. 
Eacalloniea,  435. 
EuetUial  organg  of  the  flower,  S28. 
E$tivaUon :  tea  JEativation. 


£H^yrua  .*  IHtilTHC  tta  I 
«er  «r  Moptx,  171. 

Exeaertt:  <)«t«tfikc( 

Ex«ye£MH.57.  ITt. 

af  wiiea 
raszm 

Kit.  at  i^  aaia  aaea  afm  Sii;  M. 
Txiit'iirinaL. 

ttJMMip: 
.      '12- 
Ezoptau  ExnccMe, ' 

113.  ST*. 
Fwmpn  »■!  ctrMCtaR.  IIS,  lIC 
Exortiizs  :    a  fraoBTMe  cf  ] 

tbe  raditle  ia  doe  I 
EiBFmisn:  not  CBcaom 

W  g>e  cotrtedoM  ar  plawaV 
«. 
E'lmfomte:  die  orifice  of  tkei 

of  aa  ovale,  S98. 
Etatt6ti»  :  aa  indaiated  [ 
EimUttiimm  :  oaler  «oat  of  ike  amhcr. 
E'iflamaU:  oatspnad  or  broad j  ia^ 

teaed. 
Extattd,  Kotrt :  piuuuding  faeroBd,  aa 

the  utanwm  out  of  die  eoioUa  ia 

fig.4Sa 
EziUfmiaU:  deatitate  of  stipalet,  171. 
Exlaior:  aa  applied  to  the  parta  cf  a 

blaeeoni,  the  aame  aa  oMaim. 
ExUme:  theootercoatof  apoUen-giam, 

286. 
Extra-axUIanf :   out   of  the  axil,  99, 

220. 
Extrone .-  tamed  uulwania,  282. 

Fadtt :  die  general  aspect. 

FalcaU,  falaform. :  acjthe-diaped ;  flat 
and  curved,  the  edgea  p^rflM, 

Familiee,  359. 

Fan-thaped:  aee  FlabeDiibnB. 

Farina :  starch,  54. 

Farutaceout :  meal j;  containing  ttarrh 

Fdrinote :  covered  with  mealr  powder. 

Fd»daU:  banded;  applied  also  to  moa- 
stroos  stems  whidi  grow  flat 

Faadatkn :  the  singular  roonatrons  ex- 
pansion of  stems.  &c.  aa  in  the  gar- 
den Cock's-comb. 

Fd$cide:  a  close  cjnie  or  doster  of 
flowers,  219;  a  bundle  of  leaTea 
crowded  like  those  of  the  I^rdi, 
fig.  213. 

Faadaed:  growing  in  tafia  or  daateis, 
84,142. 


Foscfevlate:  in  inmll  tufts. 
Fastiyiate:  close,  pnrallc],  and  upriEKt, 
Faiu:  {pLjaura)-  the  goi-gt)  or  tlircxtt. 
Fdototair^  fairae  :    with  deep  pits,  like 

honey  (romb. 
Feathfr-iViiied :   iiAv'mg   vdns  oil   prp- 

cccwUng  from  ii  midrib,  1S5. 
Fetuhrrij :  see  plumose, 
Fifeitla:    Ktiircri,  54, 
FfmaU  Jiou*r ;  rw  Fertile  flower. 
Fenatrate:  pierced   with  one   or   more 

holes,  like  windows. 
Fertu^HtmisvrJemigimmt:  oftho  colof 

of  iron-rust. 
Fertile:    rapAblc    of    producing-    fruit. 

StHmenf  are  also  eaid  to  be  fertile 

whnn   their  anshera  contAin  gxxnl 

jpoUcn. 
Fertue   JSmetr :    oite    haring    pistilt, 

261. 
Frrtilitaiionf  300. 
Fihtt,  41. 
FiiM ;  A  delicate  iifarc4ikQ  body ;  th«s 

root'hflirs,  SI, 
Fifnilli/orm  ttMite,  4S. 
FibrHiosr :  bearing  fibril*  ;    dimlnmivc 

of  flbrous, 
Fihrine,  198. 
Fibroiu  or ^fibrmt :  couipoeed  of  slender 

threads  or  fibres. 
Fibro-ivmuhir  tiRiiUe  or  sytifGni,  50. 
Fiddlt-thitj}ftl:  obov^atc  and  contracted 

on  (-nich  side. 
Fif;,  215,  475,  ttud  fig.  590-692. 
Fiitiitivnt ;  tiic.  ctulk  of  nn  onthcr,  223, 

3BI.    Or  My  ^lendrr  tbrcad. 
FHamvitioiui,  or  filnmattoxe :   composed 

of  thrcnds  or  filjuueut*. 
FilircR  (Feni!'},  .VW. 
FiliaJa^^ :   the  pnrt  of  Bolatiy  which 

treats  of  Fcnis. 
FiHJarmi  shaped  like  a  thread ;  ftlender 

and  terc'te,  166. 
Fiti}ifnfMoiis !  hnnpng  from  a  thrend, 

a»  the  tuberoua  rooui  of  Splrxa  fiti- 

pcridulu, 
Fimhriaie :  fringed  ;  Iwrdered  by  slcn- 

di-r  processes  or  n[menAnge». 
Ffmhridate  or  jimdrimjmnm     diraiou- 

tiveof  the  last, 
fVmtfertd :  tee  Digitate- 
F^s^jiftroM  :   proiingating  by   divLsiou 

into  two  portion!!. 
Fiiituiar  or  Fiitidose^  bollow    through 

jts  length,  Afi  the  knves  of  Onion. 
Fldbrilaie,  or  Jlaii^tifonn  :  fan-shaped  ; 

bitKully    wcilpe-»h«p«d    wilh    the 

SMmmit  roomlcd. 
FI*«>urtiftMfe,  392. 
Fldffrlhte:  he&r\Dpflittjrila,  i  e,  rnnnep, 

lite  tho«  of  the  Btm wherry. 
Fltiy^ijbrm  i  long,  taper,  and  iapple, 

45" 


liko  thfl  thong  of  A  whip  ;  rtiimer' 

ijka 
FiaMscent :  vcllowkli  or  palo  yellofr. 
FlmvuM ;  y  of  low. 
Flax,  402! 
Fladiif :  encenlent,  or  of  the  coiuistoace 

offlw!i,84.        * 
Flfyaofe,  or^ftummut;  j^iKxap ;  Iw^nt  tilter. 

natcly  inward:!  and  ottiwards, 
Floatitiff;   growing  on    the   surface   of 

wator. 
Flvciose:  bearing  or  clothe J  with  locks 

of  soft  luitr*  or  wool. 
Flora  (the  ^ddesa  of  ilawrrs)' :  the  mK- 

gre^to  of  the  species  of  plants  ofa 

couutrv ;  or  a  work  srsti^matically 

descrililng  them. 
Floral:  bclonjiin^  to  the  flower, 
FIcral  fliiWcy^f  •  flower-leave*,  322,  20S 
F'arcKxiice:  Bamo  as  iin  thesis. 
Ftoirt  .•  a  small  flowtr,  or  a  scpnrafo 

Noasom  of  a  Bo-callod  eotnpoutid 

flower. 
Floriilcas,  BOO. 
Fiorfftrottt :  flower-Uejiring, 
Ficscuiom:  composed  of  or  bcarin^yfe*- 

cii/i,  i   e.  florets :  or  compo«*d  of 

tulmlar  flowers  only. 
Flowrr,-0,A2l. 
FloMxr-hutl,  209,  224. 
floaxrinffj  304. 

Flowering  riama,  t>9,  369,  875, 
Flowerlcsj  Plfints,  G9,  33.0,  499. 
FlmiotU :  floating  on  water. 
Utintihk .'  bciottging  10  Bowing  watff. 
Fly-tmps,  168. 
Foliaeeoia:  leaf-like,  i.  c.  thin,  nnembrs. 

noceous    and  green ;    or    bearing 

leaves. 
Foliar:  belonging  to  leav^  {^ta}. 
Foliaiism .-  lertfinp;  osit- 
Foiiaie :  clothwl  with  lis«iTe»  •  or,  with  a 

nameral  pitfix,  denoting  the  num- 
ber of  katres  ;  ai,  bifoliatf,  two- 
left  vcd  :  tri/hlwte,  tlirec-t*.'avcd,  &c, 
FdHf^iiif;    eonsistitis;    of   tenfiets   (^/&- 

lii^a)  i  ag,  bi/otiatr,  a  lenf  having 

Iwo  leaflets,  or  tnJvlioltUi,  having 

thnw  lenflcte.  &c. 
Fdftote:  bearing  numerous  leaves, 
Foltick:  a  simple  pod  opening  down 

one  side  ^  3IS,  fig,  579. 
Fdlicular,  of  the  nature  of  a  follicle. 
Fofdnien :  an  aperture  or  orifice,  298. 
ForomimJom :  pierced  with  small  IioIgh. 
F<)Teipait;  forkiMl  like  apairof  pinccrt. 
Fofktd:   branchiog  into  two  or  mora 

di¥inons. 
Fomirxiit ;  arched  am,  Iwarinp  a 
^mrr,  p\.  /Unfirrt :  litite  ArrliMl  scaW 

in  the  throat  of  a  corolla,  aa  ta 

that  of  Hound'A-tonguc. 
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Giandular  woody  tissue,  43. 

Glauctsuni.'  vergiiifi  ii[^H>n  or  aliclitly 

Chucotit:  cmcmi  wjrli  o  whiusli  bloom, 
which  mlij  oti',  as  the  isurfjiw  of  a 
calilui^'-kaf  or  a  plum,  or  so 
wliitL-ntd  fia  to  iippcar  to  hnve  k 
blooin,  56. 

Gluiiom!  Bphfrirtil  or  iicorljr  eo. 

Globular :  nearly  jjluU>s<:  or  spheH'- 
caL 

Glochidtom,  or  glaehidiate  :  barbed  ; 
hooked  htiek  al  the  point,  liko  the 
bwh  of  ft  H«li-Jio(i(c,  or  wiiti  rwo  or 
Tjiore  sucli  bfiHis  at  the  point. 

GiomeraU ;  cltiatcrtd  into  k 

GUimtnitt :  a  ciijiitjitc  cvnin,  i-e,  K  cyme 
Cotiiicnscrl  into  a  heii'l,  219. 

GfoetfJiji'if ;  (he  di-jJilrtiiirnt  of  Bolnny 
wliitk  cx|il(iJUri  the  let-hnical  tcrrniis 
of  the  srit.'nt't',  1.^. 

Glunitutoiijf!    bcwinu,    or    resembling 

Gtwme:  one  of  the  husks  or  chalT  of 

GniKics,  &C.,  497. 
(iluiiielle :  an  iritiuf  (fltiiue  or/Jofca, 
Gluten,  la?. 
Glutine.  198. 
G^itofihort:  B  stalk  elevating  both  itn- 

mcns  and  pistil,  267. 
Gooseljcrrj-p  421. 
GofKi/iniw :  cot  to  nj. 
Gourd  (a  jjjfljjo),  423. 
Gi-flftinjr.  10l>, 
Gmm,  314. 
Gratiiini-ir,  497. 
Gratmiiilla,  423. 

Gfttmtkir.-  compoA^tl  of  g^nifts  or  gran- 
ules. 
Grani^afe:  pompusotl  of  little  kernels 

or  poursc  grsiins. 
GranHl&:  ntty  miuute  particles. 
Gfnpe,  408. 

Grfgtt  lagft  of  the  bu-k,  121. 
GroBsalacee,  420 
Gntmotn,   or    grnmeee;    mufilstin^    of 

clustered  gnuus. 
f.GiiaJacuni,  405. 
1  Gusto,  4  IS. 
^Gnm  Animi,  400.     Gam  Arabic.  414. 

Gum  ElL'mi.  407.      Gam  Traga- 

cnnth  and  Hcaugal,  414. 
GllttJi-pCrchn,  57. 
Gitltate :  gpiinklcd  with  coloi^d  dote  or 

small  sjtocfi. 
Guttifere,  400. 
G^nnxdrptna :  nnked-fhiitcd. 
GTmnospfrmia,  ?115. 
•  {j^nnotptrntfiii* ;  nAked-scfduiI,  2dfi. 
GyrnnosfHTim,      nr     GvninoBpermoua 

Planti,  237,  371.  47*9. 
GymiciuM  i  tlte  piiidLi  of  a  flower,  295, 
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Gynnndria,  513 

Gyndudiirus ;  fitflmc-n.s  hftme  on  the  pis- 
til, tspvt'inlly  on  the  stylo;  233, 
aet.tif;.  46S 

G^tialjiisr. ;  tJic  biws  of  u  Bivle,  or  aiun- 
in it  of  ft  r<?ceptatl«,  on  or  around 
which  two  or  fiiore  carpcb  are  m- 
flertcd,  as  in  RuCj  Sage,  GorBoium, 
&.I'.,  26". 

G^oftfiure:  th«  RtAlk  of  ft  ptiiti],  !GT. 

Gyrate  or  tf'p^ffna :  bent  round,  or  bent 
bat^k  nud  rorth. 

ITuhtt  { HttlHiHn) :  the  general  aii))ect  of 

n  pliint. 
Hahiintt  iho  hftbitiition,  or  jiitnnrton  in 

which  n  pluiiE  ig  niuumJly  fuuriii. 
Ilnt'klMTiy,  474. 
IlR'mfltiiii%  4U. 
JJ:i:tU(>iiura(.'Lit<,  492. 
f/ttirg,  62. 
Hairy:    rlotlii'il  or   Wsi-t  with    hiitni]f 

whirh  ttvt,'  Bepiu'«u.'lj  diotiugnish- 

ablc. 
Ha&trd-idMfird,  or  Haibefd-hrailtd :  seo 

llaataK. 
HalomgcK,  4SI0. 
Ualerd :  Bcc  DimirtiAtv  ;  appearing  as  if 

one  hiiir  n'Hft  itlisbiiL. 
HamBmc:hiCii.>iK,  4'2h, 
Itaiuate,  or  fiammei  hooked. 
Iltoitujgisei  (linnniilhr  tsf  Immntc. 
HwMe:  !inlhont-!it'ii(liil^li!i|»f(t  Uko 

a  belli^r(},  viz,  wjeli  jv  Bpiieftding 

lobe  tit  the  base  aa  coefa  cidc;  1S7, 

flp.  250. 
Ilnztliiut,  476, 
Iltad:      SPG     Cllpitttlom  t      213,     fig. 

320,  &e. 
Headtd:  game  as  enpitHte. 
Hmrt^ihapfd :  »re  Cordnle. 
R^rt-itxmd,  .15,  124,  126. 
Ueltrlate:  iluutcd,  hnvlnga  BoflohttiH 

point. 
Hdiroid .-    coiled  into  s  helix  nr  snait- 

shell,  or  tending  to  b«  rolled  up 

as  in  Fig.  832. 
ffthiet:  see  Galea,  2JB. 
HM>imta:  living  in  marRhe*. 
l-MuoiouM:    grayish.yellow  mixed  wil 

some  red, 
Hemi'  in  Greek  derivatives :  !iiilv«i 

half;  as 
Htmi<ifidtyopo}t$ ;  half-anolroiyvus. 
He'micarp:  a  hajf-fniit  of  UmbellifeiS  jJ 

eame  a*  mBnrorp.  ' 

Btnnftnjiol,  or  hfrnHnvpaim :  neKrly 

iRioe  as  antphitropoiu. 
Hemp,  475. 
Hepatic w,  503. 
Heplii :  tlie  Orwk  ntimeral  Mven,  tiwsd 

in  the  following  coupouadi. 
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Heptag^j^nia,  615. 

Hqxdjsnout:  buTing  Bercii  purtila  or 

styles. 
HtptdtafTOiti :  tti0  parts  in  tcvev. 
Hepawdria,  5 1 '2. 

M^it^mlrous :  with  aev^ca  sumeiu,  S80. 
Beptap^taloitM:  of  scvcn  peUils,  ST  6. 
tferi,  101. 

Jltrbaceoun :  not  woodj' ;  of  a  soft  text- 
ure like  an  heth,  lOt,  102. 
Bahannm ;  the  botanut'*  collection  of 

dried  spccinuitw  of  nlntita,  t»l&. 
BtrmdfAmaiit ;  bUcxnftl ,  SG I . 
MofKridiiim:  n  6rra-rindi«d  bony  lilw 

nn  omn^,  •'11 !. 
Iletero-,  iii  (in'ck  dorivAtifte  ;  unlike ;  u 
Iletimjtdrpoiat  hiLvitig  two  kindAffl* fruit. 
IJeUrocifphatoHs :   iKnj-ing  I^td  kii]d»  uf 

heAils  :  ad  it)  Oucdiaria. 
Sttmdnimo'O,  140. 
Heteinffftinoiix :    iiearing    two    «WT»    of 

fluwer*,  +36, 
Hftefngoifiim :  of  two  or  more  kiadj. 
HeterMrojXHDf,  or  hutertfftvfvtl,  ovule  or 

BQOil  :  Biimc  a<t  nmphiErupOlU,  300. 
Hera-,  in  (iirck  ikrivativcs ;  six. 
Hux*-;)'!!!*,  515. 
Herdif^noia:     having    six    pistiU    or 

mies. 
HexdmertMa ;  tho  pflits  ia  sixes,  2S4. 
Hexandria,  5112. 

Beriittdroitg  ,•  with  six  gtamcnA,  S79. 
Hexap^laioim  gix-pctullc-d,  276. 
fferaptt^oHt:  fiix-lcuvGil,  3T&. 
JTsn^ptenMif :  ux-wiTijpcd. 
BemuipaiouM :  with  six  sepals,  2T3. 
.%tttf(#i«tM(Mtf .-  Imviiig  *{%.  BtAtneus. 
Bickoiy-nat,  476. 
£fuli^-i>a'iiAf-  where  tho  vcuis  are  not 

Tisiblc,  sa  tliosu  of  tfae  lo&vw  of 

Pinks  and  Houseleeka. 
Hiiar :  n.-iiUiTig'  to  clte  Inlam. 
Hii%tm  ;  the  tseiir,  or  point  of  tUt&chment 

of  the  solmI,  S9T,  S'Jl. 
HippDettfitattaces,    or  Hippocaatanen, 

410. 
ITippacn^pi/orm :  horwuhoc-phupcd. 
HtrsHle.-  dotjicfl  with  ctmrsfl  hain. 
Hispid;  bpset  with  istiff  bristly  haln. 
Hoary:   jfrayish-white  from*  flno  pu- 

Soscanco. 
Homocarpout :  bcaHng  fruits  all  of  oua 

kitid. 
Bomodiifmomf  or  homod^oiiml,  140. 
Hom6(jamoits :  when  atl  the  ftowen  of  a 

bciid,  &c.  aru  alike,  436. 
ffomogfiiitoiis  ;  all  of  tlic  sarao  tiature  or 

stmcturc. 
Htm^oijotti;  of  (he  gnme  11111110:    tiaid 

of  parts  whirh  arc  of  the   sunie 

momholojjit'iil  nature  ;  e.  g.  bmetn, 

(tipodit,  petolSj  stamenCj  Bsd  lini- 


plc  pifltils    an  homolo|>ottf    with 

teavBs;  9SS,  231.    See  Anaki^tu. 
HomohgM :  nn  homologous  pan. 
Btmtfmalkius  (leares,  ^c.) :  origiouiii^ 

all  round  an  OT^n,  but  directed  or 

cun-4Sl  round  to  one  sidu  of  il. 
Hvmotatfrphoiit ;  of  one  form. 
Homdlrojioux,  or  hotnotrttfuil   | embryo)  : 

curved  in  the  same  wnj  a&  the  seed, 

as  in  tho  Chickwcbd,  fig.  Stl> 
Hops,  475. 

Bom^ .'  tee  Corneous. 
Bofiitmtitl  sj^stem,  50, 112. 
Boiiiis  Siccus:  pamc  as  bcrbartiira. 
Hucklulicrry,  4.19. 

Bumifiue ;  Fprcadinp  flat  on  the  groosd. 
Humus,  Hivmic  acid,  *7. 
HiftiUue :  transpurcnt,  or  partly  so. 
Iij/brid;  a  croas.brccd  hc>iwMa  iiuiivid* 

uals  of  two  species,  357. 
IlydninigiciE,  423. 
HydrochiifidtttvrtJ.  487 
Hydroleoci^ie,  or  IlydruleE,  452. 
Hvdro[)hyIlaecH»,  4Sl.  , 

IfyiropAyte :  a  water-plaat. 
llvdrouicridts,  hO'i. 
HuemtU:  belonnin^  to  winter. 
Hi^tAiium !  the  ^LU  of  Mu^UnxMns,  tt^, 

607. 
Hytnenophylles,  .Wl, 
Uifpdnfhtum :  a  naked  fleshy  recejrtad*, 

like  a  hg. 
HypericAccoa,  394. 
ffiffio;  in  Orcek  rteriratives  :  nnrtcr. 
Bgpac/tHium :  the  under  part  of  the  lip 

of  Ori'hidg,  wh^n  joratod  or  otbeaN 

wise  dintin^iAhiible, 
Ift/pecratOrififrm,  or,  tnorc  prap«rly, 
l/gpocraterinufrp^tna  :      SulveJT-shaped  ; 

i.  e.  with  a  timb  spreading^  flat  at 

rijrht  angles  to  the  tube ;  S77,  fig. 

457. 
nypot/aoia,    or  hfpogaian.    fflowers   Or 

tni'n») :  btHne  ander  groand,  76, 

78.  329. 
Bgp^jj/t'oits :  fifTowing  ander  the  pistil, 

and  frt-e,  250. 368,  280. 
H}fi>ofihifibu3 :  istowiiig  OQ  Uu  lower 

side  of  a  leaf. 
Bftterantkottg :  plants  whose  IcaTCg  ap- 
pear later  than  the  bloiaonu,  aa 

^ie  Red  Mopte. 
B0fr9pkyitil ;  living  on  ft  matrix,  either 

of  dwd  or  liviajj  oreanic  mutter. 
J3^j*eny%(i« ,"  same  a*  Fungi,  Ac. 

Icos-,  in  Grefk  compounds :  twenty. 

It'osun  drift.  &1'2. 

Irotdfufnnia  r  having  20  Htamcns  or  mort 

inwrti'd  on  the  calyx,  2&0. 
Illecsbreffl,  396. 
Imbibition,  177. 
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\  IwArieate,  imhtioiitd,  (mbricottix  i  over- 
Uppinji,  ilic  outer  covcrinp  tlie  in- 
ner, ojifi  brciikiii^  jointa,  liko  lilci 
on  u  roof,  144,  269. 

Jmtnart/inalt :  not  inju'jrined. 

Immersed.'  growing  wliull^  lUiderwAterr 

Luftari -pinnate:    jiiimitte   wjtb    nn   odd 

leaflet;  133,  Ag.  388. 
flm^ftct  ^fiowen:   wiiutiag  either  Sta- 
mem  or  pktils. 

Impregntttion :  samo  w  tcttilbiKtton. 

Inane:  empty. 

Iiicanons:  lio»ry-whito. 

Incised:  cut  im>(;iilarly  and  sharply; 
159,  fig  2J9. 

Inthtded:  not  prajtcting  bejond ;  en- 
closed. 

Licotiifiltii-fftmfr!  wanting  tome  one  or 
more  Kinds  of  ofj>ans,  ai9. 

hicraatntfd :  lhick«il(.'d. 

Incnistiitiorts.  in  eell»i,  SS, 

i'ncufioiu  .*  ilio  Dprx  of  onch  leaf  Ijin^ 
DVur  tlie  Ihuw  of  cite  tie.^t,  MA  in 
manj  llopiiticitL 

IiKmn>tnit:  jeiiiiing  or  lying  upon: 
said  of  the  (.'ot\■]l^dons  whoa  the 
rodick  lays  aj^ri^t  the  biick  of  one 
of  them,' 390,  32G,  fig.  705;  or 
when  thc!  anther  lie*  on  the  inner 
«ide  of  tho  fiiittnent,  283. 

hxcurvtd:  bent  or  curved  inwards, 

Jadfjinit/'. :  either  unt'ertiiin  in  tiom- 
ber,  or  too  many  to  be  Tcudilj 
counttiil,  S42. 

Itudi-fittitK  yiaicfA,  100. 

Ind-fiiiilr:  »ji/(ore«Cntco,  210. 

/iidthifytnl  (friiils^) :  not  opening,  ftt 
\vAf^t  not  in  n  regular  way,  310, 313. 

Mtterminatt  tn/farvfoncoi^  SIO. 

ladiuniblicr,  &7. 

Indiifenoia  :  of  Bpontitnooiu  and  oHginal 
lirowtli  it]  A  eouutry. 

Indi^.  414,  415. 

Individual,  20,  1.11,  352. 

Individ unlity,  132,  3.'i2, 

Indntuantam:   »nj'  JiiurineM  or  downy 

covering. 
I  Inddpiicitle ;    iLicnt   or   folded    inwardi, 

145,  27.1. 

i^diisium:  iln*  proper  covering  of  the 
Fruit-dots  of  Ferns ;  any  pecaliar 
mciohnmoufi  covering,  501. 

Infiptilftteral :  «npqnaJ-*idcd. 
^^erior;  ondemesth,  252;  or  «une  m 
Mterior;    thus  dm  inferior  petal, 
&c.  iii  tlio  Eamu  bb  tho  aQtunorotW, 
237. 

IJSyfertorf;  Mttdtlery, 
lln/terriJ;  abruptly  bent  Inwards. 
[  LtJhrrdfiTift,  209. 

lu/ra-axUlurjf :  originating^  below  th« 
HxiL 


Tnfundibuiar,   infUndibidiJhrtn :     funnel- 
shaped  ;  i.  e.  A  tub«  enlar^ng  ap- 

wards;  277,  %.  1(J49. 
Innate:  bome  directly  oti  the  apcot  of  a 

thing,  282- 
Innaoaiiatu .'  oew  Bhoots  or  new  growths, 
tnorffanie :  nnor^anizcd. 
rrwrtfanic  eougtiiufitts,  1 79. 
Ituaculalitiij :  ojtoning  into  eatJi  other; 

antiitumosiug,  49. 
Itatrrttd:  ft tt ached  to,  224,  250. 
Itisenim:  ibc  ivlnce  or  the  mode  of  jant- 

tion  of  Iraves}  with  the  stem,  &c., 

133. 
Inter-,  in  compo-iition  :  between  ;  as 
ttttercrflnlar:  W'twecn  the  cells. 
ffiteri-r/lalaf  sports  or  pasMOffa^  S4,  SO. 
Interetilniay  st/irrm,  5U, 
Inlwlaad  tuaite,  48. 
IiiUrntd  (/tainU,  5 1 . 
Intr.rnvks,  yi!. 

fn/o'fvlto/itr ;  Ix-twecn  tho  petioles,  171. 
{utrrrv}^-'dt)f  pi/indt^,  164,  fi)«.  285. 
Lttine:  tlic  iiinur  coat  of  u  jiiiUen-grairk, 
Imtn^fii'iaetoim :  witliin  or  before  a  lisof. 

1 7 1 ,  aa  tho sttpalcs  in  fig.  .105. 
TiitrDJiired;  bent  strongly  iiiwanls. 
tntrorsn;  tnmcd  inwards   towortle   the 

axis,  28£. 
Intrtae:  appearing  a£  if  pmhcd  in warda 

or  indented. 
laetrse:  invem-d ;  Kn^pendinL 
luviducdUaie:  fumiBtiDd  wiltTnii 
Iju/oluadivyHf  or  £itroinffl;  &  s«condiiry 

or  partial  involnen\  216. 
frntttvcmtn :  pro vidnl  with  fln 
ittmltiirum,  or  intvliicrei   an  outer  or 

acKesaory  covering ;  a  not  of  bracU 

stiTroundin^:  a  flowor-cliUitcr ;  214, 

fi!5-  321,  ic. 
riivalule :  rolled  inwurds,  144,  273. 
I]jecii('tianha,  393,  43.'t. 
IridiLeeai,  490. 
Irrtgular  i   uncqtwl  in  itice  or  iu  ihape, 

353,  277. 
Irm^idarit^,  253. 
Irritivbility,  345. 
fsfSrhraiis:  one-colored. 
iHoelines,  502. 
Isdnierous,  or  iMJmerie ;  the  parts  equal  id 

nanil^er. 
laottifmonous  .*  tho  siatnena  ai  numy  m 

the  petttis  or  sepals. 

Jalap,  4S5. 

JostninaceiG,  4&9. 

Jelly,  54,  310. 

jQiiittA:   separata  or  Bcpafiible  taviu- 

versely  into  pieree  (joints),  92, 
J\i}iai  a  loo*o  panicle,  as  of  Gra-isca. 
Jiiija :  the  videos  cf  tlio  fruit  of  Umbel- 

lifene,  42€. 
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Juffce :  Uie  pain  of  partial  petioles  or 
leaflets  of  a  pinnatelj-compoand 
leaf,  164. 

Jnglandaceie,  476. 

Jtuube,  408. 

Juus :  a  name  for  a  catkin. 

Julaeeous :  shaped  like  or  resembling  a 
catkin. 

Jancflcese,  495. 

Jancaginete,  487. 

Jangerroanniacese,  505. 

Juniper-berries,  480. 

Jute,  400. 

Keel:  see  Carina,  254. 

Keeled:  furnished  with  a  keel  or  sharp 

ridge  undemeatli. 
Kentd  of  an  ovule,  297,  or  seed,  822. 
Kof-fruit,  314. 
Kumof'^ped:  seeReniform;  157,  fig. 

245. 
Kingdom,  362,  15. 
Kinic  acid,  433. 
Kino,  414. 
KnoC :  see  Node,  92. 
Knotted :  a  cylindrical  body  svollen  into 

knobs  at  intervals. 
Krameriacea:,  412. 

LcUMvm:  the  lip,  or  lower  petal  of  an 

Orchidcous  flower. 
Labiatse,  450. 
Ldbiate:  two-lippod,  278. 
LabiatiflorsB,  436. 
Lac,  475. 
Latimatt:  slashed  ;  cut  into  narrow  in- 

dsions ;  these  arc  called  ladnioe, 
Lacteictnt:  yielding  milky  juice. 
Ldcvmose :  full  of  depressions  or  exca- 
vations (locate). 
lAiaittrine:  belonging  to  lakes. 
Ladanum,  394. 

Laerigate:  smooth  as  if  polished. 
Lag^form:   shaped  like  a  Florcuce 

flask  (Idgena). 
Lalo,  399. 
Lamklae:  thin  plates,  like  the  gills  of  an 

Agaric,  507,  &c. 
Ldmd&r,  or  Idmdlate:  composed  of  flat 

plates. 
Ldmina  (a  plate) :    the  blade  of  a  leaf, 

petal,  &c,  145, 276. 
Lanate,  lanote:  woolly;  i.  e.  clothed 

with  soft  interlaced  hairs. 
Ldnceolate :  lance-shaped ;  fig.  239L 
LanUginous :  cottony  or  wooUj. 
Latent  buds,  167. 
Lateml:  belonging,  or  attached  to,  the 

sides  of  an  oigan. 
Latex:  milky  or  proper  juice,  49. 
I/itici/eroHg  tissue  or  ressels,  49. 
LaonocK,  or  Laniinea,  466. 


Lax:  loose ;   the  opposite  of  doae  or 

crowded. 
Layering,  102. 
Leaf,  133. 

Leaf-arrangement  (phyllotaxia),  ISS. 
Leaf-bud,  72,  98. 
Leaf-green,  58. 
Leafkt :  a  separate  piece  or  pwtial  blade 

of  a  compound  leaf,  163. 
Leaf-ttaUc,  145, 170. 
Leaf-aean,  94. 
Leokhety :  see  Foliaceoas. 
L^ume :  a  fruit  like  a  Pearpod,  315. 
Legumine,  198. 

Lcguminosse  (Ijegnminoas  Plants),  412. 
Leguminous :  relating  to  leguuMB. 
Lemnocec,  486. 
Lemon,  401. 
Lentibnlaceae,  445. 
Lenticds :  little  spots  on  the  buk,  whenea 

roots  often  issue. 
Lentiadar:  lens.«haped;  doablo-convex. 
Lentiginose:  freckled,  or  dusty-dotted. 
Lepa/s :  sterile  transformed  stamens. 
Lepidole :  leprous ;  scaly  or  scoify,  SS. 
LeiKonthous :  white-floweivd. 
Liber:  the  inner  fibron^  bark,  120,  127. 
Lid:  see  Operculum,  502. 
Lichenes  (Uchens),  505. 
Lichenology:  the  part  of  Botaay  devoted 

to  Lichens. 
Licorice,  414. 

Ligneous :  woody  in  texture. 
Lignine,  36, 195. 
Lignum-vitas,  405. 

Ligulate:  strap-shaped,  255;  having  a 
L^ule:  a  strap-shaped  corolla,  255,  te. 

325,  d;  the  appendage  between  mo 

blade  and  the  sheath  of  the  leaf  'm. 

Grasses,  170. 
Liguliflorse,  436. 
Ligaliflorous :  when  a  Itead  oonaisti  of 

ligulate  flowers  only,  ■■  Qdwnr, 

fig.  823. 
LiliacesB,  493. 
Liliaceous:  lily-Iike,  276. 
Limb  {limbus,  a  border) ;    theex|Maded 

part  or  border  of  a  corolla,  calyx, 

Ac.,  or  the  lamina  or  blade  or  a 

petal,  Ac,  145,  276. 
Limbale:  bordered. 
Lime,  401. 
Limnanthnccn,  404. 
Linaceie,  402. 

Line:  the  twelfth  of  an  inch.    (In  deci- 
mal measures,  the  tenth  of  an  inch.) 
Linear:  narrow  and  much  longer  than 

broad,  the  two  margins  paralM; 

fig.  240. 
Ltneate :  marked  with  lines. 
Llneolate:  marked  with  fine  or  obeeort 

lines. 
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as  thn  leave*)  of  Hountl's-tongau. 
Lip!    Uio  two  Lo!>ci  a  bilubiuto  ciilyx 

or  corolla ;  tlie  lower  pctul  of  au 

Orchideons  plunt. 
Lillorai,  or  litom.-  crowing  on  ihores. 
Lii'ifl :  [mle  Jead-colur. 
JjtimuAxtB,  421. 
Lobe'  aay  division  or  projecting  pmt 

of  ^n  or>,pui,  etpeciklly  u  tonncitHl 

one,  275. 
Loljed,  Libale!    divided  iata  lobes ;  fig. 

SCO,  26i. 
Lol>eli:iL^ie,  433. 

Ldbii/afu:  liciirinij  small  lobcB  {Id/mlt). 
Ldadhie:   liuvittg  suL-ondofy  cclla   {or 

Laciiiut  (plural,  Inc'JU)  i   n  gccontlary 

cell,  or  a  dtvl^inn  of  a  ceU, 
Ltkittameiit,  31G ;  mmo  as  ItK-nitn. 
Ldr.idaTi  having  cells. 
tjocntwidvd^    or    loctiticfflf  ;    e]l'IJ'h:(micc 

ojx-ning  dineftly  into  titc  bui'k  of  a 

c«ll;  MS,  lig,  583,  5SJ. 
f^-tdiue;  pAi'iitiara>[|  off  inio  celU,  U 

ihu  pitli  of  Poktf,  &f. 
Ldciiiia  (pttiral,  K-'oi) ;  tlia  ctilk  of  an 

ovary,  ttiitlier.  &c. 
IjOL'tltia :  R  spiktlat  or  flowemila^tcr  of 

LikliC'tf'-i  {hxIifiJie} :  the  miaiita  Rivilea 

iri^iilc  uf  Lliu  ptilcit]:  of  Gra^iiiM,  4ii7. 
Lo.jiiiii:iceffl,  -laa. 
IjO  rwiiud,  414. 
Lanifiit:  n  joinlctl   Icjjarau ;    31S,   fig. 

531 
l^taentaciofis .-  b'Miring  or  peatmbling  a 

lomem. 
/joni/ituiiiiial  tiiaae  of  tifftem,  45, 90,  112, 
Loniourt'ii;,  4-11. 
Lord:itlia('CiG.  4ii9. 
iflFiiie .-  tlkoiig-shiipcdi 
Lncid:  gliining 

LiMate:  rrescent  or  half'-moon  ahap!*d. 
LAmJtti^i  dtiuiuurivu  of  iht)  la^^t- 
Liijmt'iii' ;  waxy  graiiii  on  the  scales 

of  HofiR. 
f^und:  d'm^y  bi-own. 
Lii'eX'iU:  yellou'isli.    {Lubfos:  yellowj 
Lv'topodiuei-H,  901, 
L^aUrapoas,  or  It/nUropat .'  an  orthotro- 

]x)us   orula  curved  into  a  hoiso* 

,"ilioe  forrn. 
r.^nittJ^re-sJiap'vl,  Ifil,  fig,  138,  278. 
Litmtiiif  fiinnittf,  lfi4,  tiij-  285. 
lirttimcue,  or  L.ytliarii;«e,  4t8. 

Mite*.-  the  arillos  of  Nutmeg,  SS3,  £63. 
^fiifiJittr:  Spotted  or  blotclied. 
M,i.|<1lT,  4.'J2. 
Ma^'Tialiucoe,  381, 
MuLogaay,  401. 


MfliKC,  49!V. 

M/iUflaiCfT,  261, 

Mulpi;jLi;u:uJi3,  409» 

M(tif'''j!iiureotis  ftai'rsi  liaira    fixed   bjr 

[iK-lr  Diiddlti,  a^  in  ihfl  foregoiog 

onler,  in  Corn  us,  &c. 
j^LtlvacuB,  39'7. 
ilJdiiiiltaie,  or  mdnullitr :   bearing   little 

proinincniH^-s  on  lliu  Eurfui^. 
Alduimmjorm :  tciit-sliit[it:d. 
Mani:u«e->app]e,  4(K}. 
jl/nwwcue  .*  buuring  larger  promineneM^ 

like  breiutii. 
Mnngo,  406. 
Mmr-^ostcen,  4flO. 
Mvautatt  (gloved):    ctwcird    with    a 

woolly  onat  which  may  be  stripped 

off  whole. 
Manillfv  bemp,  4D0. 
Munna,  460. 
Mim^<f>-fTi :  cut  a.*  fnr  as  iho  iniddl4 

into  wviTiil  divi-iiinis,  159, 
Mnriy-fiftuiftl t  Miy  Mnlticipittii, 
Morantacme  :  see  Ciinnticetn 
MarceKtHi.'  gnuluallv  wttheruig  with- 
out fallir*;:  off,  2;9. 
March«ntia<'i'tOT  Si.)  4. 
Mmijiiial :  Ijoloii>;;iiig  tr>  ihu  inftTJjtn. 
Marffiuate  t  furtiiniiiJiA  wkli  a  nmi-;^in  of 

differunt  tcxturu  or  color  from  the 

rest. 
}fimtitHe :  belonging  to  tho  eeanslion). 
M'trLiiiijt  fm  ctlls,  3,  6. 
M-inititruif!:  mtirblul. 
J(;irs»liaiM-iPi  502. 
.l/ojf .-   nmin,  ntnscalina ;  belonging  to 

the  stanitns. 
Mtiiktd;  »oo  Pensonnto.  278. 
Mtsiip  i  s«e  Foriaaruon.H. 
Mi:tiiat :  hsiangin^  to  iho  middle. 
MiluUa:  pitfi,  118. 

Ji/t-'lllllluijf  TUj/t,  117,  lit), 

Medallari/  thtath,  1 19. 

Medulhse,  or  mfdvttajy  .•  pith-Hkn. 

MeioiiJ€mOHoii$ ;  jiavjug  fcwor  etamona 

thnn  |v(<tul^- 
MeknospojTOi'e,  509. 
M'-liintliuces,  494. 
Mclattomiiucie,  418. 
Mi^ltacew,  40 1. 
ML-lon,  42J). 
Meathranaafoiii,  oTmsmbnateta-  thiaasd 

Roft,  liki!  a  membnuw, 
MentKiiid:   shaped  Eike  a  mcnbcus  Of 

concavo-convex  luns. 
MenistpertnacciB,  3H.1. 
Menyanthideffi,  457. 
Ma^iKhj/tna,  41. 

Mi^iairp;  hfllf  ft  creiuociirp,  426. 
Mffi-findtici  dividinix  into  (iiis'ts,  38. 
Mi^iithaU .'  a  immo  for  un  intornotlo, 
MsroM,  io  Grcvk  cotupoandd :  tho  purti 
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of  »  flower :  lee  Dimeroot,  Trime- 

roos.  tc. 
MefcmorrantheinAcec,  397. 
iUmxarp:  the  middle  layer  of  •  peri- 

caq>,310. 
MtKfUnJMm :  the  middle  bark  or  green 

larer,  121. 
Mtaopk^lum :  the  paiendiTiiiA  of  a  leaf 

betireen  the  (kin  of  the  two  sur- 
face*. 
Metamorpkotd :  that  which  hae  aader- 

gona. 
itttamcrpkotu :  the  transfonnatioii  of 

one  orcan  into  another  homologoas 

one.  228,231. 
Micropgle:  the  orifioe  of  a  teed,  398. 
Midnb :  the  central  or  main  rib,  155 
Milty  juice,  49. 
Mimoaee,  413. 

Minerul  comtituentt  of  plants,  179. 
Miniate:  vermi!ion.«)lor. 
Mitriform:  mitre^haped,  503. 
MoUumneic,  395. 
MonaHclphia,  513. 
MoiuiddphouM :    with  filaments  anitcd 

into  a  tu(ic,  or  ring ;  280,  fig.  462. 
.  Monandria,5l2. 
Mondndrout :  with  a  single  stamen,  279. 
Mondnlhout:  oni'-flowcn-d. 
Moniliform :    necklace-shaped  ;     cylin- 
drical and  contracted  at  intervals. 
Monimiacce,  3S2. 
Monkey-bread,  399. 
Mono-,' in  Gn.rk  com  pounds :  one  or 

tingle. 
MonocdrittUnrg :  of  one  carpel. 
Monoc<irpic,  or  monoabpioH :  once-fiiiit- 

ing,  101. 
Monoc^phalouK :  hearing  a  single  head. 
MoHOcklamyiteoH* :  with  a  single  floral 

envelope  ;  i.  e.  apetalous,  260. 
Monodinout:  hermaphrodite. 
Monocolyl^kmotu :  one-cotyledoncd,  79, 

326. 
Monocotvledons  or  Monocotyledonons 

Plants.  1 13,  336,  370,  482. 
Monoecia,  513. 

Monoecious;  stamens  and  pistila  in  sep- 
arate flowers  on  the  same  indlvid- 

ual,  262. 
Monogamia,  516. 
Ifonogynia,  515. 

Mondgynmu:  withonepistilors7le,S87. 
Monoiemu :  same  as  monoecioos. 
Momimrroia:    the  parts  of  the  flower 

single,  234. 
MompAalota:    one-petalled,  bat  it  is 

Uiied  for  gamopetalons,  viz.  petals 

more  or  less  united  into  one  Dodv, 

»49,  275. 
Monophjfllous :  one-leaved,  of  one  ptooe, 

375. 


■winged. 
jHHKpytatatu '  one"4CODcd« 
MsnottptlmmM :  tha  csljx  of  one  vkn, 

•49. 
MomtMpfnmam:  ooe-aeeded. 
MomdiUehon:     in  one  TatiGal  mk, 

134. 
MomMgloms :  with  one  njlt. 
Moootropec,  or  Monotrop«ce«,  440. 
Momiter,  mtmatnmt  (4.10)  :  devdioped  ia 

an  nimatiiral  inmnttmr 

Morphine,  57. 

MoqiMopg,  14,  60.  SS4. 

MorfJiota .-  the  manner  of  ilrrrliijaaii 

MotidktU  •  exhaling  the  odor  of  mask. 

Moalds,  65. 

Mucilofft :  disaolved  vegetable  jdlj,  or 
dextrine,  55,  193. 

MwcJagiitoiu,  mwame,  or  mutcoma:  slimT. 

Macro:  a  short,  shaq)  point. 

MiemtaU:  abniptlr  ti{^>ed  with  a  mi- 
cro; 162,  fig.  276,  231. 

M^KT^milale:  HfpcA  with  a  minnts  ma- 
cro. 

Malberry,  475. 

ifuU :  a  hybrid. 

Multangvlar :  many-angled. 

MM;  in  Latin  derivativea :  many;  at, 

Multicbtital  (m^ltietpt) :  many-headed; 
where  several  bnds  or  flioota  pro. 
ceed  from  the  crown  of  one  root. 

MiUlifiiritna:  many-sided. 

MtHi'i/id:  many-cleft,  159. 

MiikiJlifmitM :  many-fiowcrc!!. 

MultijugaU :  in  many  pair  . 

MtUutdcular:  many-ccllctl. 

MidlipU:  compound. 

MulttfAe /miU,  309,  318. 

MulttUrud:  in  several  horizontal  nnka. 

MuhitqdaU:  many-partitioned. 

Mvricate-  rough  with  short  and  hard 
points. 

Mnnadaie:  myiutely  mturicate. 

Mosacese,  490. 

Mnscardine,  508. 

MvKariform:  brnsh-sluqwd. 

Masd  (Mosses),  502. 

Muicijbrm:  moss4ike. 

Mtmaagy:  the  department  of  Bomqr 
which  treats  of  Moasea. 

Mustard,  389. 

MUtictnu:  pointleat;  blaat. 

Mvc^ium,  507. 

ifyxOogg,  or  Mgondo^:  the  depart* 
meat  of  Botany  wUdt  trMti  if 
Fungi. 

Mfcropj/le:  seeMicropyle. 

Myricaoea,  477. 

Myrsinaoea,  44S. 

Mvristicacea,  S8S. 

Myrrh,  407.  ' 

Mjitacea,  418. 


NaiadaceiB,  4hT. 

Nakeci  Jiotvrrs :  mme  ns  ncTitunydeoOA  i 

or  ilcftimto  of  iniolurre,  ie. 
NfiktJoriiks  uitdnetih,  aafi,  MO. 
Names  of  gJK^cici  kcid  f^enen,  3^ ;  of 

oriiers,  tribes,  &c.,  373. 
N^pijarm;  ttimip-sliaped,  S4. 
Netaiit:  floncing  under  water. 
NotnTKl  Bystem,  3&'),  366. 
Natvruliitid :  spedet    introrlared,   but 

^roiring  completely  K|Kiat«ieoiu, 

BJitl  propnjratinp  by  seed. 
IVavtoilar:  bout -shaped. 

JVedt.*  thu  function  of  root  ftndl  ^tein. 
I^yace-khajied  t  am  Monilifomi- 
Ntctar:  the  honey  uf  a  Rowerj.  or  any 

swe(>ti?i1i  osudMion. 
Nectary  (tttctartum) .  a  place  or  ihiog^ 
in  which  nectar  in  secreted  :  for- 
merly nppttcd  aJRo  to  any  rniomar 
toQs  part  or  npfjendnge  of  a  flower, 
^^^_  whether  knawn  lo  xecrrto  hotiey  or 
^^^V  not,  ai  to  tjic  .^pur-t^lmpd  •pctaXa  of 
^^V  Ar|uilegiiL,  ^^,  fi47,  or  the  two 
I  BmpilHr-fihftp4;d  |)etjil»  of  Aconi- 

I  turn,  257,  fi^.  404,  404. 

I        Ntedie-thitpfd :  P«e  Accrost!. 
I         Neliunbiiicvs  (Ndlumbo),  SS5. 
'         Niffiuota:    filoratinitose ;    coinpOiBed  of 
threads. 
Navaiitm :  (he  arranpftment  of  the 
^erppx:  parallel  and  siniple  V4?ins. 
Ntimed  1  n6r\aUs ;  furnished  with  nerves, 

134. 
NertiMe .-  abounding  in  nerves, 
Ndied:  Eimie  im  rcLicuIat«4. 
NnOed-eeimd,  l.H. 
jli^mrma:  s^amc  as  nerrofti. 
Neutral :  without  s«xea. 
Neutral  Jioa'<iTs:  having  neither  Stntnen 

nor  pistil,  363,  446. 
Tfeutml  quaici-nnry  products,  l9&t 
New  Zealand  Hemp,  493. 
Nidtilant:  lieiitllDg  in. 
Nitid  (niltdus) :   flinooth  and  ahitling. 
Nivftntt:  snow-whito. 
Nodding:     curired    so    that   tho    apex 

hungs  down. 
Node   (knot)  :    t1i«  ptace  on   a    stem. 

whc-ru  a  leaf  in  attached,  93. 
Nodost :  ktiottf ;  invollcn  in  somo  parts, 

contracted  ai  others, 
Nddulose;  dimiriinive  of  the  la«t. 
Nortttal :  accorrfinp  lo  rule. 
Ntitate:  marked  by  ^jjoU  or  Iine«. 
Nolorhlxai;  the  miliclc  bent  ronnd  to 
the  hock  of  oa«  cotyledon  ;  atutte 
as  incQtnbenL 
NimimBiliKnta  r  niit'lik«. 
Nilc^U :  saine  a»  nacbiu. 
Niicijifrm:  nut-Liku, 
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Nucieusi  the  Vcmcl,  297,  320,  SM. 

Nacieuf  of  A  cell,  26. 

NiKulanium  .-  a  nairio  for  a  1i«rry  like  a 

gmpe. 
Nileuie :    a  dtminntivo  nut,   stone,   or 

kernel. 
Nikvioie:  contnining  nucales  or  nur- 

lets. 
Nvmeroim.-  samo  as  indefinite. 
Nat,  ,114. 
Nudei :  a,  small  nut,  or  the  smalL  Stone 

'    of  a  bciry-Uko  drupe. 
Nuttnep,  38.1.' 
A'ulatil :  nodding;. 
Nutrition,  61,  177. 
Nujt-vomira,  4.'i4. 
NyrtB(jif>uct»,  4r4. 
Nymph ffiflWK,  ;ib5. 

Oat,  498. 

Ob-  (over  a^iuit)  Bignifiea  inTerMly; 

ait, 
Obexmptmatd :  Aattpned  fore  and  aft,  in» 

Btcad  of  iaturally. 
ObptSrdate:  hcan-Bhaped  inrertwd;  163, 

flg.  274,  ias. 

OUdncnAau :  luDcc-ehuped,  hiit  broader 
lip^tirdi!. 

Offlitftir,  rcfening  to  shape,  nnequAl- 
sidcfl,  16,'^- 

OfAUmiHon,  309. 

Oiilong :  ulliptivtil,  <ir  Approarhing  It, 
and  much  lonj^r  tniui  wide ;  fig. 
342. 

Oboiiate.'  inversely  ovnte  ;  I. 57,  fig.  232. 

Ofdute:  blunt]  the  xipcx  an  obttuo  an* 
gk;  lea,  fig  270,  236. 

Ohitrie:  same  afl  06. 

ffbeuliitr :  a  uiodilicfltion  ofcODTotute, 
145. 

OciUate}  eyed ;    a  cimilnr    patch  of 

,     color  within  another  patch, 

OsJifta    (a  boot) ;    a  tubular  stipule ; 

,      171,%.  305. 

OcAiimfe .-  famished  with  ocbrcw, 

Ochrolrumut:  oehrc-<x»lon'd  {palo  doll 
yellow)  verging  10  white. 

Octo-.-  ei^ht ;  in  itmipo'sition  hi  such 
words  kfi  the  following. 

Ckta^^ia.,  515. 

(kidi^mm;  with  eight  pifitilii  or  styles, 

Oetdmer&is ;  the  parts  in  eightB. 

OcUtudfidt  512, 

Octdndrout:  with  eight  Ktamcns, 

Odt^aioiu:  of  eight  petalu,  276. 

Ocuhtte:  eyed;  same  flji  ocollatc. 

Officinal  (belonging  to  the  (shop)  :  ap- 
plied to  phi  n  14,  &.C.  u»ed  ib  medi- 
cine or  the  ana. 

{Mitt,  lOS. 

Qilnut,  469. 

Oiu,  ae,  57, 
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Gkra,  308. 

Oleaccie,  459. 

OUraceovs :  of  the  natnre  of,  or  fit  for, 
pot-herbs. 

Olioo-t  in  Greek  derivatives  :  few ;  u 

Oliffandrofu :  haviii};  few  rtaineiu. 

OUgo$p€niuna :  few-seeded. 

Olive,  Olive-oil,  460. 

Onagmcete,  419. 

Onc-cclled  plants,  61. 

Onesided:  see  Sucund  and  TToilatcral. 

OOpliondia ;  the  ltii7}:cr  and  oomponnd 
spores  of  Lyoopodiarea. 

Opaque :  the  reverse  of  shinine ;  doll. 

Op€rcuIate:  famished  with  a  Hd  or 

Operculum:  a  lid,  such  as  that  of  die 
spore-case  of  Mosses,  502. 

Ophioglo88e»,  501. 

Opium,  389. 

Opposite  (leaves.  &c.) :  opposed  to  alter- 
nate, that  is,  placed  over  against 
each  other,  76,97,  133,  141.  A 
stamen,  &c.  is  said  to  be  opposite 
a  petal,  when  it  stands  before  it 
(248),  as  in  Rk-  435  and  670. 

Opposiiifolitms:  o]i;K>8ite  a  leaf,  as  the 
tendrils  of  Vi-is,  fig.  767,  and  the 
peduncles  of  Phytolacca,  fig.  1086. 

Orange,  401. 

Orbicular :  circnlar  in  outline. 

Orchidacese,  488. 

Orders,  359. 

Ordinal :  relating  to  orders. 

Organic  constiturnts,  179,  180. 

Organization,  17. 

Oryandffraphi/,  14,  60. 

Organ<5geny  :  tlie  development  or  for- 
mation of  organs,  268. 

Organs,  18. 

Organs  of  Reprodttetion,  70. 

OrgoM  of  Vegetation,  68,  70,  S04. 

Orobanchaceni,  446. 

Orris-root,  491 . 

Orthopldcecnu  (embryo) :  with  incum- 
bent and  conduplicate  cotyledons, 
as  in  Mustard. 

OrthiUropons,  or  ortluUropal  ovule ;  S98, 
fig.  526.  The  term  when  applied 
to  the  embryo  is  used  as  the  con- 
trary of  an'titropous,  i.  e.  having 
the  radicle  next  the  hilnm,  as  in 
an  anatropons  seed. 

Osage  Orange,  475.  ^ 

OsmnndacesB,  or  Osmnndmeie,  501. 

Osieout :  of  the  texture  of  bone. 

Ooari  Poison,  434. 

Oixil:  broadly  elliptical;  157,  fig.  229. 

O'vary :  the  ovule-bearing  portion  of  a 

pistil,  223,  287. 
'  Oeale :  egg-shaped,  or  like  the  longitu- 
dinal section  of  an  egg,  fig.  241. 

Ovoid:  a  solid  ovate  or  oval. 


Ovidnti',   omilrd,  or  ooulijirous  .*    bear- 
,      ing  ovules. 
Ooule:  an  unimpregnated  seed  or  body 

destined  to  bwome  a  seed,  US, 

297. 
Oxalidaceie,  404. 

Palate:    an  inward  projection  of  the 

lower  lip  of  a  personate  corolla; 

278,  fig.  459,  460. 
Pdleu,  or  paltt:  a  chaff;  one  of  the 

bmcts  on  the  receptacle  of  Com- 

positse,  215,  4.35 ;  one  of  die  inner 

Dracts  or  glumes  of  Grasses,  497. 
Pafedceoiit :  chaif-Iike,  or  bearing  chaff. 
Pal&da :  diminutive  of  palca ;  one  of 

the  minute  innermost  scales  of  the 

flower    of   Grasses.      See    Sqoa- 

mella. 
Pafmse  (Palms),  484. 
Palmate  :  lobcd  or  divided  so  diat  die 

sinuses  all  point  to  the  apex  of  the 

pctiolo,  either  moderately,  as  in  a 

Maple-leaf,  or  so  as  to  make  the 

leaf  compound,  as  in  Uorsechest- 

nnt,  when  it  is  the  same  as  Digitate; 

161,  163,164. 
Palmatelu  lobed,  defi,  parted,  &c.,  161. 
Pa/»ui/«^  2  -  plunfoliolate,  164. 
Palmatefif  veined,  156. 
PaliiuBiJid:  i>almately  cleft ;  fig.  S6S. 
Ptdmdtisect:    palmately  divided;  •]%. 

267. 
Paludose,palualrine:  inhabiting  manhes. 
Pandanacese,  485. 
Pdndwrate,  or  pandAi/orm:    same   u 

fiddle-shaiKd. 
Panicle :  a  raceme,  branched  irregnlar. 

ly;  216,  fig.  326. 
Paniclcd,  or  panteidate:  arranged  in  a 

panicle. 
Papavcraccs,  388. 
Papaw,  383,  422. 
PapayacesB,  422. 
Paperg:  of  the  consistence  of  lettep- 

papcr. 
Papilionaccie,  413. 
Papilioiiaceout:  butterfly-like,  S53. 
Pdpillose,  or  pdjullate:  bearing  nnnll, 

soft  projections  (pi^iilla,   nipples 

or  pimples). 
Pappose,  or  papptfermts :  bearing  a 
Pappus  (diisdcdown),  S60,  814, 435. 
Papyraceous:  papery. 
Papyrus,  496. 
Paracordla :  an  appendage  or  dnpUcsM 

of  a  corolla,  suc-h  as  was  ooee 

called  a  nectary. 
ParaUd-veined  or  nerved,  154. 
Pardphyitis :  jointed  thread-like  bodha 

accompanying    the    pistiUidia   of 

Mosses. 
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Pan^tte  ptanfs.  or  Partuitei :  living  on 
th«i  juitjes  of  other  plants,  88. 

PaftiAtemun :  samu  as  Suuiiini)dium. 

Ptirfnrhpiui :  i<oft  ctllnlnr  tis^e,  41. 

ParUltti :  sttarticil  or  VH;longing  to  the 
walln,  'i<n. 

PfjTifiirsi   waits  of  an  ovary,  &c. 

Panpintiait!  Bam«  as  abru|>tly  pinnjklc, 

Pdmjisnifti'Cfl!,  394. 
raoriip,  <2G. 

Parh4,  or  partite :  cut  almost  throngh  ; 
]&o,  fi^.  1262,  see. 

partial  ptdandr,  211. 

Pmliai  petioif,  164- 

Partial  umbfi,  216. 

PaTtftaiwffenoig,  .100,  340, 

I'tissifloritceiii  (Passion-floivcrs),  422. 

Pai€iUfoenn  kueepan-shflpcd. 

Pittrnt ;  spreading  \rido  open. 

Pittutoia .'  modemtcly  spreailiti^. 

Pauci;  in  Latin  dcrivotives  :  few ;  as 

PitarijUrous :  fcw-flowcred. 

Pcacli,  415. 

Putir,  416. 

Pnar-ifinjitd :   ovoid  at  tbo  extremity, 

coni4:al  Di  the  hnsc. 
PASinate :  pinnntifitl  with  rlo»c-wt  Ami 

equal  lobcii,  Like  tbo  t(.-cth  of  ii  comb 

fp.-c/cn),  160. 
Pucline,  and  I'cMk  nciti,  55,  ,110. 
Paitxl« :  paliniiie,  wifli  the  lutci-al  lohns 

airain  tolwil ;  npiicaringliko  a  bird's 

foot,  161,  lig.  34'J. 
Pedateh:  in  a  p<:ilatii!  modii, 
Pedicef:  the  stalk  of  ti  partictilar  flower, 

211, 
PAHreltate,  peditdbsl:    having  ii   pcdi- 

t'el. 
PeduiicU:    a  flowur-stalk    in  gcnoml. 

citlicr  of  one  blossvin  or  a  whole 

clusHrr,  811, 
PediiiKiifcLie,  peduncledi    having  a  po* 

duncte. 
Peloria,  278. 
Ptllale:   Bhielil-form  or  lnt;get-sh«pe^  ; 

fixed  by  tlie  I'entro  or  some  part 

of  lh<i  lowur  BnrfucQ  ;  ^(;.  S4S,  $91. 
Pd/iiiervtd :  peltatcly  veined. 
Piiri/arm  !  OlnU  riifj-sliRfx^d. 
Pt  uihiti.  pent iil-j tis ;  I inntrint;  (lovnn. 
Pdtieii'kili^,  ^utitfiitliform .'  tipped  with  a 

bmsH  of  btiitf,  lib)  a  camol's-luur 

pencil. 
Pmn'U :  samp  aa  pinnalt). 
/•r :  ■■  .'^.rw.*  fe;ithi"r-like. 
Pe'iiiuHrnxd:  tnititi  lu  junnaiely  nerved 

or  vcinwl, 
Pmta-t  iu  CJiwk  (Jerivtttives;  fivo  ;  lU 
Pfiittmtfifllartf:  of  five  tarpelB. 
Pi  tihiidtvaus ;  offivococti. 
l*eut:i^'m%  515. 


PmMiftfttoiis :  with  flvo  pistils  or  etvles, 

287. 
Paitamtroim :  of  five  parts ;  234,  239, 

Pentandriti,  51 S, 

P'-ritiiiidtwin  .•  having-  five  «tamen!4,  279. 
Pejiitajitiitt/nis :  of  five  jictals,  276. 
PfntiifiliijUoua  1  livc'4eavcd,  £75. 
Pealiijitfivus I  ii ic-wi i ijed . 
PoiitiKiHihui .-  of  fivf  scpntfi.  274. 
PtiUiintic/tuii* ;    in  live  vcnicai  tutiks, 

I3S. 
Pepo;  a  Gourd -fruit,  312. 
Pepper,. 456,  469. 

P&i^wiiiii:  lafititi^  ymr  nftrr  year,  84. 
PeiftiA  jioKtr  :  one  having  IwtJi  «camen» 

and  pi^tiU,  SGI. 
F«T0i(!i* :  when  tlifl  stem  appears  to 

pii*K  through   tlto  Icjd";   165^  flg. 

ay.i,  204. 

Ptfrfimrtii :  ]ikTced  with  hoh'n,  or  having 
transparent  doid  which  look  like 
holes. 

Perf^am^atma,  Or  pi^ryUmitnitietiHa :  likC 
parclnneiit. 

Pfri~,  in  rjn.t'k  dcilvntivKi :  amtind. 

P^amh  (p^uSnthtnm) .  thu  floral  en- 
velopes colk-itivrly,  fiihcr  of  one 
set  (i.Tilyx)  or  of  two  tcu  (calyx 
and  corolla),  22-*. 

Pc'ri'-ufj) :  iliu  ov.Try  in  fniit,  ,103. 

Pmrdrpir. !  ht'lQiu'.inn-  ffi.  tliu  pericarp. 

Pi tifliii liu! :  rchiiJiijr  to  ilie 

PiTrkfiath,  or  pcrif/rrtium :  the  clnatcr 
of  pcrulisir  h'livi'*  riirmiuiding  the 
bnso  of  tii«  fniil-*t!ilk  of  Mosscb. 

Pcrudimum:  a  nutiiu  fur  ibn  involncrt) 
of  Cotnposiue, 

Piftidtfm  :  saiiip  as  Eplphlcpittn.     • 

P€rhjttnr,  or  prriifdniam :  sumo  oa  Peri- 
anth. 

Peri^iiium :  hrislleH  or  other  ortrBnii,  oi 
douhtfu!  nat«i's»,  around  the  pistil  in 
CilH'mtTa^  497. 

^er^Nou* .*  Iwinie  on  tJio  calyx;  liter- 
ally nmund  tho  ovaij ;  I.  e.  whctt 
the  pL'tub  or  stumL-iis  arc  adttato  lo 
the  biiiiC  of  the  ovarv  or  to  the 
calpt  (  251,  268,  fig.  aP8,3S9,2ei. 

Pniprtnlaii*  :  arotnid  the  petals. 

Penj>/it ac ,•  fmroiwitltnjr  the  lirtnmfrT- 
cni'c.  .125  ;  ii!i  the  cmbrj'o  aroaml 
die  alliurom  in  lij;.  621 . 

P€ri*!><fm :  the  nllinmen  of  the  wed, 
'^'ii,  or  liint  nllmmPn  whirh  in 
fortncd  in  the  liasuo  of  the  QiicleaB» 

PfrifioDf,  soa, 

Peritro/mi*,  jKritropal  (seed) ;  hoiuon- 

tiil  to  the  axi^  of  tho  fruH, 
Prr/imdlculftr  t^;fkm  of  tt»  stem,  118< 
Penimmon,  443. 
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Perilstent :  rcinntning,  u  the  loaves  of 

evergreens  through  the  winter,  172  ; 

and  the  cnlyx,  &c.  of  many  plants 

until  the  fruit  is  formed,  279. 
Personate :    maiiked ;    278,    fig.    459, 

460. 
Pertttse:  having  slits  or  holes. 
P&ulale:  having /x^ru^  or  bnd-acales. 
Peruvian  Bark,  432. 
Ptial :  a  leaf  of  the  corolla,  222. 
POalme,  or  jt&aloid:  petal-like,  in  color 

and  texture,  2G0. 
P^ioliir  :  Iwmc  on  the  petiole. 
Pv'(<c4ate,  pelioled :  liavini;  a  petiole. 
Peliole:  leafstalk,  145,  170. 
Petidlulate :  the  leaflet  stalked,  164. 
Petiolule:  the  stalk  of  a  leaflet,  164. 
PhiKndgamous,  or  phanerdffamouts  hav- 

ing  manifest  flowers,  69. 
Phosnogamous      or      Phancrogamons 

Plants,  69, 369, 375. 
Phalanges:    bundles    of  adclphoos  or 

clustered  stamens. 
Phordnthiiim:  the  receptacle  of  Com- 

positse. 
PhrymacejB,  450.  ' 

Phycfflom :  sanio  as  Algology. 
Phylla:  leaves,  274.    -phiitloua:  leaved, 

as  Aphyllous,  threc-Icavcd,  &c. 
PhyUodtneoua :  bearing  or  resembling  a 
Pnyllddium:    a  dilated  petiole  taking 

the  place  of  a  blade,  170. 
Phyltotdxis,  or  p/tyllotdxy,  133. 
Physiological  Botany,  14,  17. 
Phytelopnanteae,  485. 
PhyUSgraphy :  descriptive  Botany. 
Fhytouu^cecB,  463. 
PhyUStogy :  Botany  in  general. 
Phytmt:  a  simple  plant-individual,  or 

plant-element,  96. 
Phutdtomy:  vegetable  anatomy,  14. 
Pileate,  ptleiforw ;  like  a  cop  or 
Pileut,  507. 
Pileorhiza :  the  cap  of  a  root,  as  fonnd 

in  some  aquadc  plants ;  fig.  102. 
Piliferous:  bearing  or  tipped  with  hairs 

(pili). 
Pilose:   hairy,  as  distingtdshod  from 

woolly  or  downy  ;  i.  e.  distinct  and 

straight,  but  not  rigid  hairs. 
Pihsity  .'hairiness. 
Pimento,  418. 
Pine-apple,  492. 
Piney  Tallow,  400. 
Pink-root,  435. 
Pinna :  one  of  the  primary  divisions  of 

a  plnnately  compound  leaf,  164. 
Pinnate,  pinnated:    a  compound   leaf 

with  leaflets  arranged  along  the 

sides  of  a  common  petiole ;    163, 

fig.  288-290. 
Pinmddy  dejl,  lobed,  parted,  ftc.,  160. 


P innately  S-pluri/aliolale,  &c.,  164. 

Pinnatdy  veined,  155,  160. 

Pinndtijtd:  pinnatcly  cleft;  fig.  261. 

Pinndtiseet:  pinnately  divided;  fig. 
263. 

Ptimvle :  a  secondary  division  of  a  pin- 
nately eomponnd  leaf. 

Piperace«e,  469. 

Piperine,  469. 

PUifann :  pea-shaped. 

Pistachio-nut,  406. 

Pistil:  the  ovulc-bcaring  organ  of  a 
flower,  223,  287. 

Pistillate :  furnished  «ith  pistUs,  or  pis- 
tils only,  261. 

PistilUdimn,  337. 

Pitch,  480. 

Pitchers:  see  Ascidium  ;  169,  387,  fig. 

•      299-301. 

Pitcher-sliaued :  campanulate  or  tubular, 
but  with  a  narrower  mouth. 

Pith,  118. 

Pits,  37. 

Pitted:  marked  with  small  depressions. 

Pitted  tissue,  45. 

Placinta :  the  place  or  part  of  the  ovary 
which  bears  the  ovules  or  seeds, 
289. 

Placentation :  the  arrangement  of  pla- 
centa. 

Placentiferous :  bearing  the  placentie. 

Place'nti/orm :  nearly  the  same  as  qnoit- 
shaped. 

Plaited:  see  Plicate,  273. 

Plane:  flat. 

Plantaginaces,  444. 

Platanacete,  476. 

Platycdrpais:  broad-iVnited. 

Plen-,  in  Greek  derivatives :  ftill  of,  or 
many;  as 

Pldospermous :  many-seeded,  Ac. 

Plewinchyma :  wooily  tissue,  41 . 

Plevtrorhixal :  embryo  with  the  radide 
lying  against  the  side  or  edge  of 
uie  cotyledons ;  same  as  accom- 
bcnt. 

Plicate,  jdiccUiee :  thrown  into  longitu- 
dinal plaits  {pliax);  folded,  144, 
273. 

Plum,  415. 

PlumbaginaceiB,  444. 

Plumose :  feathered  ;  when  bristles,  Ac. 
have  fine  hairs  on  each  side  like 
the  plume  of  a  feather,  as  the  pi^ 
pus  of  Thistles,  &c ;  fig.  890. 

P/ifmu/e :  the  bud  or  growing  point  of 
the  embryo  above  the  cotyledons, 
71,  324. 

Pbtri;  in  words  of  Latin  origin :  sct* 
eral,  at  least  more  than  one ;  as 

Plurifldrous :  several-flowered. 

Plwnjbliolate:  bearing  several  ksdlett. 


OtOaSAHY   AVD   rSfDKX. 


tj^iieuti/orm :  (U"i>n  i-up-sli;i[>cil. 
fPotl:  a  dry  ikliutvnt  fruii,  313. 

if'oilllL.'U.'  6tv  SlLuit'ons. 
IJPaHtllrlted:  SiitT)€  tt&  Apiculntc. 

'?lllLM1)DJlLlll'CHi,  4.).), 

'^olttii :  ilic  cuotentj  of  tliQ  anther,  S23, 
235. 

[PcrfA7i-/«i«,  ago,  3oa. 

Polhmi  •■  |K>lU'ri-msi»scs,  39fi,  4»9. 

Pollimferom:  buurin^  poHuti. 

/■(/jt-,  in  Ijsvck  cuiiiputinU«  r  imiueTons. 

Prilyutleljthia.  513- 

F<ifyai{e'ijilm(st  liimng  the  Blameats  in 

Polyamlria,  512. 

Piji^diidrata :  vsith  I1aItl<^^ou«  stnnicna, 
csjjccislly  when  iiiscrtcct  on  the 
rece>>lai  ff,  2«,  280. 

Poludfit/imm ;  muny-fluwereit. 

PjjfCikpk:  fniitiiiji  many  tiroes,  i.  e. 
year  aftCT  VLVir  ;  pcrenniiil.  101, 

Pglifct^)fiaJoiut ;  b(.-i.vri[i{;  iLiutn-  L<;uds. 

Pali/atiitout :  mui-h-bmiichtii. 

Patifetiefoiis :  of  SfVcral  ctKCj, 

Pot^vo(i/Uda.'mii» :  iitiviiig-  scvcnd  cotyle- 
dons, 79,  3:*6. 

Polygairuvu,  411. 

FolygitoLi,  SI-'],  515. 

Po^amous;  liuvLn^  both  perfect  »nil 

PolrgoiiiitTa.'!,  4^'t. 

Pnill>pnQin :  nuniy-flilgl«Ml, 

Polygj'na.,  5J.i. 

Piitjl<jgticMa :    with  iiuTneTons  phtils  or 

styles.  28J. 
Pclgma-oits  1  forineri  of  inony  Tncmberi. 
PolamOfphoisf ;  vuriuus  in  form. 
PohfjH^aloas ;    liavriig  distinct   p«tals, 

249,  a7a. 
Pdjfphare:    a  oonimon    rpctptaclo    of 

msiny  carfH-ls,  iwi  in  S(niwl>efry, 
Pol^ffft0oiis :    Hinny-fcaved  vt  noviral- 

U'uved,  275, 
Polypodittcere,  or  Polypodineie,  SOI. 
Piilj/riniah  many-mJewl, 
Pi/^MfMihin:  of  tf?o  or  ttiore  distinct 

fepuli",  24'J,  375, 
J'oli/iihf'rDiotis  :  n  iaiiy-sc*(lw1 . 
nPo'^s/ii))0(«.-  contuininf;  iriftny  FporOs. 
[/'c«/j/iYi'i,hi()»iaui  .'  with  mimy  stuiiiuiia. 
^nnir:  nn  npple,  iwuT,  &c.,  312. 
i'piin'w,  or  Pomiwxuje,  416, 
^otuc^^ntniuc,  418. 
^oiiii/fTotti :  potiii-ltfflrin^. 
V<'iiiti'ivi<i :   tlic  (ii'ijurttiitnt  of  Botany 

relating  to  fniiES. 
PomcdfibicfK;.  49'». 
Poragg:  porous,  having  holes. 
l^rtu]Budn.<u;,  396, 

46* 


Pojrfmoi*  (in  the  flower) .  next  llie com- 
mon ftiis,  337. 

Pikticoui;  iiime  iui  ojttroisQ. 

l*omto,  4S6.  4.'>.5. 

Pcirh:  see  Silicle, 3IT. 

Privjlarrtiiun :  Siuiu*  a*  vEiitivfltion,  2Ca. 

Prtiftdittthn.;  stitne  an  Vc-nmtion,,  14.1, 

Pntmirst:  lis  if  biitea  olf. 

PrkUu  !  armed  witll 

Priiikfts,  52. 

Primittt !  otitcf  poat  of  ihi*  nvulo,  39B^ 

PruiHirtliid  lewfi,  113;  ill  rifle,  S6. 

Primuinocu',  44,1. 

Pridiwilic,  ttruiHiatiml :  witlj  fiat  lortgi- 
luilioni  faces,  scjiaruicil  !iy  nngk's. 

Pror«s»!  any  pTojer-tion  from'ji  mirtnoc 

PivctanlMMt :  lying  ulung  the  ground, 
102. 

Pnxhti^i  prolonged  or  extended. 

Pn-i  Hih'^o,  3,19. 

Prt^ifrfotut  (ItT'iirirtjroffMpriiiK) :  dsTclop- 
ing  nrvv  lii-uri('lii!S  tkiwernj  &c.  from 
llie  oUlt  WiKff  or  fi'oru  uautmal 
placeii. 

Prone  ^  I.vinp  fnw  doivnwards. 

Pmpor  juiri's,  57. 

PfMs'/trlii/ma,  41. 

Pm-i^nfi,t»tn,  2.16. 

PrMtrate :  lyinj,'  fltit  on  the  gfonnd,  108. 

ProtciicesB.  4G8. 

Prntihic,  27.  5.5,  57,  lUfi. 

Prottrdnihaus :  where  llowcts  ar*  pro- 
durcd  Pnrlivr  than  thu  leaves. 

Prvthddiia,  Qt  pmtothaiiua,  .3."(8. 

FrutoptiytcH  :  Alge  and  Lii'hen<^s  an 
BO  (klled. 

PrtffopfmtH,  a©,  53,  57,  1 D6. 

Prifinait^  prUhiQif :  a!  if  frosted  over, 

Prdniform:  pluovv-iliaptd, 

Paeudihbtili) ;  a  kind  of  cOnrt,  M  of  epi- 
phytic Orchid.iceae, 

Psnimo-fiartuiiiie.'  Sumu  as  epiphytic. 

Pteivcilrpoaa :  wing-fnultd. 

Pti-mid;  Wing-lifcu. 

Ptih^HCfHt !  rlo[ii::4  with  sol^  or  downy 
Unirst  or  finliefcrHc^, 

Puffhiiiform ;  doj^cr-shapwl. 

Pulque,  491. 

PaUt,  4\n. 

Pide&nprotis,  or  pai^ndtnl :  dusty  of 
powdery  oa  thu  surface. 

Pil!rinati; :  pasMon«l. 

Puk-iitus  (a  cuHhionj  :  nn  e»lxri^:mpnt 
nt  or  Iwlow  (lie  Imse  of  » li-afstalk. 

Pitmiikin,  423. 

Piint'.iuft :  dottwl  tw  if  hy  panr-hircfl. 

Pitnijriit ;  prirkiiift  \  rigid-p<jitued- 

Plixtuliitf.:   hlil^lrp'rl. 

PtttdiiHtt:  tlic  nioai:  or  sijelj  of  adnipo, 

310,  312. 
Pgi-cim !  cite  f>!i»icii  of  ittittll  dntptss ; 

aiuiio  its  nuculoi. 
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P^'firm :  pear-shaped. 
Pyroleaj,  or  Pyrolaceae,  440. 
P^xldate :  furnishod  with  a  lid,  like  a 
PyxbUum,  or  pyxU :  a  pod  opening  bj  a 
lid;  317,  fig.  575,  588,  950,  &c. 

Quadrdngular :  four-angled. 
.  Qiiadri-,  in  Latin  compounds :  fonr. 
Qitadrijarious :  in    four  vertical  ranks. 
Qitddnjid:  four-cleft. 
Qiuidnjdliate :  four-leaved. 
Qiiadn/(}li<tl/ile :  of  four  leaflets. 
Qiadrijuyale :  four-paircd. 
Qftadrifxirtife :  four-parted. 
Qnandanj^-nuts,  460. 
Quassia,  405. 

Q/mMimirif  :  consisting  of  four,  239. 
Qiuiternary  products,  53,  57,  196. 
Quat^fn'jlc :  in  four». 
Quercitron,  Qucrcinc,  476. 
Qnin-,  in   Latin   compounds :   five  in 

number. 
Quinary :  consisting  of  five,  234,  239. 
Qiiintile:  in  lives. 
Quince,  416. 
Qin'naincial :  fivc-rankcd ;  inaquinconx, 

1.35,  S70. 
Quinine.  Quini.'x,  57,  4-11. 
Quinquifariii'is :  fi  vc-nmkcd. 
Quinqitefiilidfi' :  fi vo-lcavcd. 
Q/iiiaqiiefoli'Jdte:  of  five  leaflets. 
Qm'nquadciilar :  five-celled. 
Quinquina  Bark,  4.3.1. 
Q/itiUuple  :  di\iding  into  five  parts. 
Quintuplt'-riMird,  or 
Quiiittlpli-nerved,  156. 

Race:  a  varietv  pcrpctnable  by  seed, 
356. 

Rdceme :  an  indefinite  inflorescence  with 
.  single  pcdiccllcd  flowers  arranged 
along  a  prolonged  axis;  211,  fig. 
307. 

Racmtffi'mtts :  bearing  racemes. 

Race'mi/orm :  resembling  a  raceme. 

Rdcemate:  bearing  or  resembling  ra- 
cemes. 

Rachis:  Kcc  Rhachis. 

Radial:  bcloniriiig  to  the  border  or  ray. 

Rddiate,  radiant:  spreading  from  or 
arranged  around  a  centre ;  having 
rays. 

Rifdiated-ivinfd,  156. 

i?<fc//r«(;  relating  to  the  root  {radix). 

Radiralleavt:s :  tlio.sc  apparently  spring- 
ing from  the  root,  143. 

Rddlrnnt:  rooting. 

Radicrl:  a  diminutive  root  or  rootlet. 

Radiciftdroiis :  flowering  from  the  root, 
or  apparently  so. 

Rudiei/orm :  appearing  like  a  root. 

Radicle :  a,  diminutive  root ;  the  part  of 


an  embrj-o  below  the  cotvlcdons, 

71,  324. 
Radii:  ray.s, 
Rafllcsiaccffi,  46-3. 
Ramal,  or  rameal :  relating  to  branches, 

143. 
Ram^/ita,  ramnts :  thin  chaffy  scales  in 

place  of  hairs. 
Ramentdceoaa :  bearing  raments,  as  the 

stalks  of  many  Ferns. 
Ramijiaition,  97. 

Rdmifloroaa :  flowering  on  the  branches. 
Ramose:     bearing    branches    (rami)  ; 

branchy. 
Rdmulose:    bearing   many    branchiets 

(rrfw«//). 
Ranunculaceie,  380. 
Raphe:  see  Rhaphe. 
Raphides :  cr}-8tals  in  plants,  59 
Rare:  thinly  set;  sparse  or  few. 
Raspberry,  416. 
Ray:  the  marginal  flowers  of  a  head, 

when  different  from  tlic  rest,  436 ; 

the  branches  of  an  umbel,  &c. 
Ray-flower,  436. 

Receptacle  of  the  flower,  224,  266. 
Receptacle  of  inflorescence,  21 1,  215. 
Recess:  same  as  sinus. 
RtSdinale,  reclined:   falling  or  turned 

downwards. 
Riklinerved:  parallel-veined. 
Reclis&ial:  in  rectilinear  ranks,  141. 
Recurred:     curved,   especially    carved 

backwards. 
Rtduplicale,  rethqtlicative,  273. 
Refl^xed :   l)ent  downwards   or    back- 

wai'ds. 
Refracted:  suddenly  bent  backwards. 
Regidar :  the  mem))ers  alike  iu  size  and 

form,  239,  277. 
Reniform:    kidncv-shaped  ;    same    as 

round-heart-sRnpcd,  but  the  breadth 

greater  than  the  length  ;  fig.  245. 
Repdiid:  bowed,  the  mai;gin  obscurelj 

sinuate,  159,  fig.  257. 
R/pent:  same  as  creeping,  102. 
Replicate :  folded  back. 
Re'itlum   (a  door-case) ;  the  frame-like 

placentae  of  Papavcniw^aj,  &c.  from 

which  the  valves  of  the  pod  foil 

away  in  dehiscence. 
Rejrroduclion,  20, 21 ,  61 ; — in  Cryptoga- 

nious  plants,  330. 
Rejmxhictive  ori/ans,  70. 
Replant :  same  as  repent. 
Rcscdaccse,  391. 
Resins,  195. 

Respiration,  178, 199,  202. 
Restiacca;,  496. 
Resilpinate :  underside  np,  or  having  that 

appearance. 
RukiUaUd:  netted,  154. 
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^^^H   JieiirtihgKit  itiiclt^  4€. 

Rotation  In  cells  :  si»  Cvclosia.  11.                        I 

^^^H  R<ftindi^(um  ■  a  £tAj  or  hoUirnsc ;   np- 

Rotiiitii,  rottttiihte:  cf  rciuiuk'd  outline.          ^^^| 

^^^H          pliod  to  the  procc!^sc»  t>L*i)riiig  tlic 

/f<j(w/A  *  see  Scnbrid  or  Scabnm^i,                   ^^H 

^^^^H           f*ivi[s  of  Acaiithac^iG,  &c. 

Ruicscent,  rulnrufid:  rcddisb  or  ro.ir.               ^^^| 

^^^H    IMhrrvtd :  Eiime  lU  reticQlsitrd. 

Hu1iiaeca«,  431,                                                 ^^H 

^^^H   Jlftiix-urirt! :  6:irnf  f»  n-i-unvd. 

^(i/«/(V'mif.-  nifty  trddiih-                              ^^H 

^^^H   Rrtrnflfred :  sutnc  &»  rcflfxed. 

RAlrral  :  ^rowiiip  ill  riil)bis^!j,                             ^^H 

^^^H   L'einlfhwffd:  saiDii  a»  i%fniile(f. 

Rntli'm^ntarj/ .'     impcrfbi'tljr    or    iooom-                  H 

^^^H  Ri-trirae:    bodiwanls^   directisd    back- 

pk-t£?ly  developed.                                   ^^^| 

^^^^B 

Rttftscmt :  approai^hing^  to                             ^^H 

^^^^H  Itdroirtftfti;  tDrned  ap^ide  down, 

Rufmis :  brown-rod.                                               ^^^| 

^^^H  Rttast ;  HlJghdj  notrhcd  at  a  round»] 

Riiiput :  wrinkled  (tmjw,  a  wrinkle).                 ^^B 

^^H            npox  ;  163,  f\^.  272. 

Ruminatni  (nlliumcn) :  fienetnUed  with                  H 

^^^H   Ii^tt)lafe^    reit^uliit :  rolled    tiAikwUcdE, 

hoks  or  clinnnclii ;  a^iH,  3^3,  tig.                 1 

^^H 

658.                                                                      ■ 

^^^H  Hhachis   (back-lionc)  ;     die   axis   of  a. 

Rtindnale :  sn w-toothed ,  the  teeth  tomed           ^^B 

^^^H           spike,  &<-.,  St  1. 

hackvHTds,  161,  %.  279.                          ^^M 

^^^H  HhttTnnnn'ie,  408. 

Rnmar,  102.                                                   ^^H 

^^^■1  JZAaM?  Df  4n  oruk  or  seed,  999,  5g. 

Rnnmnpt  108,                                                           ^^H 

^^B 

RufM'strinf  r  growing nntnmlly  on  rockl.                  H 

^^H  Rhotnrir,  412. 

Fvpule :  bursting  irregularly.                         ^^H 

^^^H  Ii/\izdTii)ioin :  poo{- flowered ;  ixs  wlwn  a 

Riistif :  f&i  Fcrru^cicouB.                               ^^^| 

^^^m          flower  (like  Itaffluda,  (ig:  t^O).  or 

Htttiirt^ge,  40^.                                                ^^H 

a  flustur  of  flowi!rs,  &e.  without 

Rye,  49&                                                          ^^H 

pwn   folitijjti  (like   BeCTh-tlrojift), 

^^^^ 

i»  parasitic  br  what  ainswi-rs   m 

Sdbulmf,  or  aihtilose:  growinpt  in  FAnd.            ^^^| 

roots,  on  Bome  fo8t(.T  plant- 

i^irrate,  ttfedfimn  :  snc-6hu;H.>d,  379.                   ^^^| 

Bhixoetlrpoax  (noot-fmiiiBg) :  having  a 

•Sue  of  the  omuim,  304.                                          ^^^H 

jtOTunnial  root. 

fiafTrom,  49U437,                                                      V 

Rhisdiia:  roots toi^k,  106, 

Stii/ititii^. :    arrow-heflded,     or    arrow-                H 

itAitojHorfjAoMs :  root-Hke. 

#hupcd  ;  JnnfTokiie  viih  a  loKc  tt                  H 

KhiiophomMic,  419. 

the  lm<)c   on    eaeb  side  polndng               U 

Klmdrj>-iieriii('»,  509. 

buck  ward »  ;  fig.  252.                                  ^^^M 

lilioinhie. ;  rlionib-4;hii|ipd. 

Saffo,  481,465.                                                  ^^M 

Rkimfioidal :    npproacliing  a  rhomboid 

Snlep,  4^9                                                           ^^H 

in  form. 

8alienreiL'.  or  Saliciniie,  47B.                        ^^^| 

Kduhnrb,  4fiG. 

Satieine:,  47H.                                                    ^^^| 

Rib :  n.  strong  non-e  or  pnrt  of  the  framo- 
work  of  n  h'«f,  &«■ ,  H.%  353. 

Satitu,   talaifjiiicDis :    prytwinp    in    *alt                 ^M 

places,  or  itnnifgnitti'd  with  Rillt.                       H 

Ribbril:  wticn  strotn;  TK-rits  or  ritis  mn 

Safper-i/njpnf :  tnbiilar  fttid  till*  ))ord<?r                H 

Icnptli^iHii  rhrougb  a  leaf.  Six. 

spreattingr  flat  at  H^ht  an;;les  to  tbe                H 

Hicciatcaa,  &04. 

tul.K; ;  277,  (ig.  ib'.                                         ■ 

EicB,  498. 

Rnlvinie»,  SOS.                                                        ■ 

Rimme,-  yrith  ehinki  or  defts  (niwrt-). 

Sffmara;    a  kev  or  winptd  inrtchiswnt                ^ 

^^^^  Ring  of  Ferns,  501 ;  of  Mossed,  ^03. 

fruit.  3! 4,  'tip  £77,  S78.                             ^^M 

^^^H  Rlittjiid:   grinmn^;   whra  ii  bilabiAte 

Sdimroid;!  r^Acmbling  a  ganinriL.                     ^^^H 

^^^^H          corolbi  is  o))en,  S76. 

SnmhueeEQ,  431 .                                               ^^^| 

^^^^K  Ripaiious:  uloD?  trateF^ouRMBL 

Suiidiilwood,  414,  469.                                   ^^H 

^^V  J?oerf,  79. 

BantalBceK,  466.                                                 ^^^| 

^P         ^    Rfmt-fiuin,  fll. 

fiip,  53,  190.                                                          ^^M 

H           /fotrf^d .-  &  vurr  BTOiall  root,  or  ultimate 

Snpindufi::!',  409.                                               ^^^H 

^B                    bmneh  of  a  root. 

Sji[)-fn:en,  408.                                                   ^^^H 

^H            Root  stock :  (tajne  an  rhizoina,  106, 

8  apod  ilia  Plum,  443.                                         ^^^| 

^^^^   HosiiiiciB,  415. 

SafiOtatTie,  443-                                                  ^^^B 

^^^H  R(f)aifou$ .-    TO^^C-Iil^C,  276. 

-Snp-tfWJf/,  3.^,  124,  12G.                                            V 

^^^H  Rdftrl/ale :  diminutive  of  mstnUQ. 

,Sdrn»itqi :  tlie  fllt'iliy  part  of  a  drupe,           ^^B 

^^^1  Ronrt^'hm  :  a  little  beak. 

310,312.                                                    ^^1 

^^^H  Rffi^mtt :  bcnkcd,  bearing  n 

Sam)enti(crt»ii>  r  h<<flTinf  or  resembling             ^^H 

^^^H  Rixttftm  :  a  bfiik-likc  nttypction. 
^^^H  Rilsu!'ir,oT  rofithth :  Mlftp<^d  like  8  ro 

:Suriiientii  ■  inn  tiers  or  long  aud  flexibis           ^^H 

bntrH-hf*.                                                             ~H 

^^^v 

KarnKTiiiiifejis.  3S7.                                             ^^H 

^V           iiufoie  ,-  wlH.'Cl-shnpctl;  S78,  flg  454. 

8)ir!i^1jmrilla,  493.                                                  ^^H 
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SanmraccB,  469. 

Sauhtoothed :  same  as  Serrate. 

SdxatUe :  living  in  rocky  plnooa. 

Saxifragaceie,  424. 

Scabrate,  scabrid,  or  $oabroui :  rough  to 

the  touch. 
Scaldri/brm :  ladder-shaped,  or  barred. 
Scalanform  duets,  46. 
Scaks :  anj  thin  scale-like  appendages  ; 

usually  dt-generoted  leaves,  105. 
Scalloped:  same  as  Crenate. 
ScaJy:  furnished  with  scales,  95,  191. 
Scatnmony,  455. 
ScoftdaU:  climbing. 
Seape:  a  flower-sUdk  rising  from  the 

px>und  or  near  it,  220. 
Scdpifurm,  or  $oajjoid :    resembling  a 

•cape. 
Sexur :  see  Leaf-«car  and  Hilnm- 
Scdriote,  or  tcdrious:    tliin,  dry,  «nd 

membranaceous. 
Scattered:  either  sparse,  or  without  ap- 
parent symraetiy  of  arrangement 
Schisandrese,  382. 
Scion :  a  shoot,  especially  one  used  for 

grafting. 
Sciurmd:  like  a  sqoirrel's  tail. 
Scleran  these,  396. 
ScUrogen :  same  as  Lignine,  36. 
Setibi/orm,  or  scobkular:  like  sawdust. 
Safrjpioid:  coiled  round  like  s  scorpion, 

as  the  branches  of  the  cyme  of 

Heliotrope. 
SaroUciJaie :  pitted. 
Scrophulariaccte,  448. 
Scrdtijorm :  pouch-shaped. 
Scurf:  minute  or  bran-like  scales  on 

the  epidermis,  52. 
Scutate,  tcutifbrm :  shield-shaped. 
SaMUi/ortH )  shaped  like  a  platter  (scu- 

le&i). 
Secretions,  51. 

Sectile :  divided  into  portions. 
Secund:  aU  turned  to  one  side  of  an 

axis. 
Sealndlne :  the  second  coat  of  an  omle, 

898. 
iSW,  70,  320. 
Sffd-vesgd,  SU8. 
Segment:  one  of  the  divisions  or  lobes 

of  a  leaf  or  other  organ ;  159,  275. 
S^iregaU:  keptsepnmte. 
&mi;  in  Latin  compounds  :  half. 
Semi-adherent:  the  lower  half  adherent. 
Semi-aittplexicaul :  half-clasping. 
Semicordate:  half  heart-shaped  (divided 

lengthwise). 
Semi-doubte :  half-double. 
Semi-fhteular :  when  the  flowers  of  a 

head  are  ligulate. 
Semihuiar,  or  aemitwtate:  like  a  crescent 

or  ludf-mooo. 


Semiital:  relating  or  belonging  to  dw 
seed. 

SewttHf/eroHS ;  seed-beating. 

Semiorbiadar :  half-round. 

Semioval:  half  of  an  oval,  and 

Seaiiovate :  half  of  an  ovate  figure,  di- 
vided longimdinally. 

SenutagUtcOe :  arrow-h^ided  with  one 
lobe  wanting. 

SemuqHtite :  a  partition  reaching  pardy 
across. 

Semiterete:  half-cylindricaL 

Sewperrirent:  evergreen. 

Senna,  414. 

Sensitive  plants,  345. 

Srpal:  a  calrx-lcaf,  222. 

ScjiuLtte,  tepaloui:  relating  to  sepals. 

Stfpaloid :  resembling  a  scpaL 

Separated  flowers :  the  stamens  and  the 
pistils  occupying  separate  bloeaoms, 
261. 

Septate:  with  a  partition  (septMin). 

Septictdcd,  or  g^pticide :  dehiscent 
through  the  partitions,  i.  e.  by  the 
lines  of  junction ;  316,  fig.  58S, 
584. 

Septiferous :  bearing  a  partition. 

Septifragal :  where  the  valves  separata 
from  the  dissepiments,  317. 

Sqjtum  (plural  tepta) :  a  partition  of 
any  kind,  316. 

S&ial,  or  $€riate:  arranged  in  tows. 

Sericeous:  silky. 

Series:  rank. 

Serotinous :  flowering  or  fruiting  late. 

Serrate:  Itesct  with  teeth  pointing  for- 
wards, like  those  of  a  saw,  159,  lie. 
254. 

SAratiires:  the  teeth  of  a  serrate  body. 

Se'rnUate :  serrate  with  fine  teeth. 

ScsamcflB,  447. 

SilssUe  (sitting) :  not  stalked,  145,  SI  I, 
281. 

Sfia:  a  bristle,  or  bristle-like  body,  58. 

Setaceous,  tetiform :  like  a  bristle. 

Sttlgarous:  bristle-bcnring. 

Seine :  bearing  or  abounding  with  bris- 
tles. 

SAula :  diminutive  of  Seta. 

Siltdose :  bearing  minnte  bristles. 

Sex:  six;  as  in 

Sexangular:  six-angled. 

Sf-rfarious  :  six-rowed. 

Sxpartite :  six-parted,  &c 
Shnrjria:  see  Villous. 
Sheath:  a  tubular  body,  enclosing  or 
surrounding  some  other;    as  the 
base  of  the  leaves  of  Grasses ;  1 70, 
fig.  237. 
Sheath  in  tf :  forming  a  sheath ;  see  Va- 

ginate. 
Shields :  see  Apotheda,  506. 
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' Midd-sJiaped :  atxTdute,  158,  fif.  248, 

eei. 

I  Shoot  .*  any  fresh  bnvneh. 
^irnh,  thn'dihi/,  101. 

SigiUaic ;  oti  if  marked  with  the  iinprcB* 
elon  uf  DB^ul,  as  iit  Solomon's  iical, 
%.  1G8. 

[yS^noiW .-  curved  like  tlio  Gf««k.  t^mu, 
I        or  Hter  S- 
[8ign>  iiH>d  in  Botanj,  SI 7. 

'  Sffiete :  a  pnufh,  or  fiiOTt  pod  of  Cnj- 

cifene,  311,  %.  703. 
Silicnkiw,  Sis. 
SlKrulme :  having  or  rcscmfalitig  a  sili* 

de. 
Sil6pte !  a  long  pod  of  Cfudfenc ;  317, 

fig.  539. 

k^ujww*:  like  ft  «i1i<iue. 
Silk-ootton,  399. 

iSi% ;  cbtlioil  with  fine,  appressed,  and 
glomjr  liiurs,  producing   a  sating 

SUTBT-berry,  488. 

Sth-er-yntiii,  120. 

BimanibaoMe,  405. 

Simpie;  of  one  piijce  or  rank. 

fiira/J^fr  /riiiK   309,   311  ;    leava,   1G2; 

pHlt/,  288. 
Sinii(r(tne:  turned  to  the  left. 
jStHwate.'  Btronfrly  wnvy  on  the  mjirpin, 

with  nlternnte  cnnvL^xUics  and  con- 

cavitifs;  159,  flg,  258. 
Sntu :  a  re<«ntt;rin|^  anztc  or  tecew, 
Slanhed:  snme  aa  L^tcimate, 
SIcRp  of  plants,  344. 
SmilACCS,  492. 
Smooth  :  net  pnhescvnt  or  tiaiiy,  orisUo 

(and  more  strictty)  not  rongL 
Bnjike-root,412,  462. 
Softp-henr,  410. 

SeiKitferom:  bcarinji  nhootli  (Ww>?a). 
Saeku  (plantp);  growing  gittganotulv. 
Sotnnacoit!,  4S6. 
'  Sofitfirif :  Kitipic  ;  Alone. 
SoluNt:  B«pnrflting  into  parts, 
Sortfdiate  •  Waring  littlu  patches  on  the 

BHrfnce. 
SoroM ;  henped,  or  benring, 
\Spni4is:  a  n«»hj  multiple  fmit,  like  a 

mulberry. 
ISori  (sing,  torus) :  h4^Ap»  or  pafcrhejt,  an 

thoeiB  of  the   spore-c'A&cs   of  most 

Fcmj,  callud  in  'Epglish.  JhtU-doti, 

501. 

k&H)(AieMui .■  boarin)^  a 
Rrasftdf .'  a»ort  offlpsh;  trpike,  ilS, 
fl^Km ;  the  l«n£th  npanocu  between  the 

thumb  nnd  tittle  finger ;  seven  or 

fight  irtrhei. 
Spane  t  KiLncrcd  and  generally  scanty. 


Spath^efotit :  bearinp  a 

Spaihe :  the  enveloping  bract  of  s  ipir 

disc,  313. 
Spdthultile,  or  rpahiZafe:  ab£.ped  like  m 

druujrist'8  Spatula. 
Spcfial  liirections,  341. 
Spci'ies,  19,  354. 
I'^pneijic  .*  relating  to  apeciea. 
Sp&mafthore  f  a  nnnoe  for  the  placenta, 

or  the  fstiicnlua  of  the  seed. 
Spermntuiuith,  3-14- 
Sptrmie,  or  tpf.rmout ;    relnting  to  the 

Beetl. 
Sp&mademi .-  tho  outer  secd-coat,  320, 
Spicule;  rL'latiDg  to   or  disposed  in  a 

spike, 
iwictfirm  ;  epike-likft. 
SpfcMta :  a  Bpikolt't. 
&pttn::    a    proloi)g«l    iodefinlto    inflo- 

resccucc  wiili  nc^JsilQ  flowers,  313. 
S/'itdd:    a  difninntive    or  socondaiy 

fipikc ;  tbc  ultiriiaU)  flower^Iiutett 

of  Grasses. 
Spiki'nanl,  4.'J5. 
Sphulk^^haptti,  ?4,  fig.  138. 
5/'in!!.  104,  167- 

SpiiifXent :  tipped  with  a  spintij  104. 
tipii\e«f:  spiny,  104, 
Sjiimihue:  btftrin^  diminutive  spinel. 
Spimi :  as  if  wound  round  nn  axil, 
iWrioi  amiTi>];uin(3nt  oflnAves,  134. 
Sfjj'raJ  markiiif/a  va  cells,  39. 
Spiral  ivsw^ji  or  ducts,  4€. 
Sfiin-ie,  416. 

SiMmntTviis .'  a  ipan  high, 
SiK}mjiol^»,  or  spotiifekti,  80. 
Spomjif  ;  of  the  Ce:xtare  of  ipottfco. 
Spontiineooii  movemoHM.  340,  34  T. 
tiporibiic:  widely  disperst'rt. 
Sporttngvtm  :  a  spori'-civsc,  337.  SOO,  && 
Sport;    the    hody    in    CrypiogmiWIia 

plants  whir.'h  un.'^wers  (o  the  Hwd  IB 

the  rhimnogamous,  61 ,  70,  331. 
Spon-oaae,  337. 
Sitarijiroas;  spore-bcaring. 
Si>(i}rirarp :  akind  of  Hporangiuni,  502. 
Sfvrrits.  356. 

^kiruie;  a  ifmre,  or  sinall  snoru, 
Spontfffama :  b«iring  «ponil<?a. 
Spumacfnt,  sfiumote;  frotbUke. 
Spttr;  any  ttiljular  projot'tion,  278, 
Sp'urfd;  hearing  a  spur,  HIB, 
Sfitauiaie,  sfpinitioie,  fjtceitnijrnuis  '  fur- 
nished with  st'aJes  {ttjtumife). 
SftthiitllaiK ;  with  orrcscmbljnjjmirnta 

»nd  narrow  scaler  liupiamiM*e,<97], 
Stpidwjorm  !  jca.lR-sliajK'd. 
Siptifmidifiirm  i  like  a  small  scale,  or 
Sffitdmula,  497. 

SffudmidoK  :  covered  with  sniRll  ftcalci. 
Sguarrose:  where  et'aU's,  smHll  leaves, 

or  Other  bodies,  spread  widely  ftona 
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ihei  axis  on  which  thej  ere 
crowded. 

Squdrrrdote:  diminatiro  of  Sqoarrose. 

Squash,  423. 

Squills,  493. 

StaUxd :  fumbhed  with  a  stalk,  stem, 
or  any  lengthened  support 

Stalked  glatuk,  52. 

SuUklet:  a  diminutive  or  secondary 
stalk. 

Stamen :  the  fertilizing  organ  of  a  flow- 
er. 223. 

SUbnitiate,  or  stamineal:  relating  to  the 
stamc-ns.  A  stamvwUe  flower  has 
no  pistils,  2C1. 

Stamiiiifermu :  bearing  stamens. 

StainiiiUdium:  an  altered  and  sterile  sta- 
men, or  a  body  occupying  the  place 
of  a  stamen. 

Standard:  tlte  posterior  petal  of  a  pa- 

Kilionaceous  corolla,  253. 
yleaceiE,  409. 

Star-npplc,  443. 

Starch,  54, 193. 

Staticcffi,  445. 

Station :  tlie  locality  or  kind  of  situa- 
tion in  which  a  olant  naturally 
grows. 

Stellatee,  432. 

Stellate:  starry,  star-shaped;  arranged 
in  ravs,  like  the  points  of  a  star. 

StellnU  hairs,  52. 

St^ulale :  diminutive  of  Stellate. 

Stem,  91. 

Stemless:  having  no  obvious  stem,  91. 

Stemltt :  a  diminutive  stem ;  the  first 
intcmode  of  the  plumule. 

Stercniiaccn,  399. 

Sterigfina :  the  adherent  base  or  down- 
ward prolongation  of  a  decoirent 
leaf. 

Sterile:  bari^n. 

Sterile  flotoer:  one  having  no  pistils, 
261. 

&erile  stamens  or  filaments:  those  des- 
titute of  anthers,  or  with  the  anther 
imi>erfect,  281. 

Stigma :  the  part  of  a  pistil  which  re- 
ceives the  pollen,  S23,  287. 

Stiipndtic,  or  stigmatose:  relating  to  or 
bearing  the  stigma. 

icings,  stinging  hairs,  52. 

Stipe  (stipes) :  a  stalk  of  an  ovary  (867), 
of  a  Mushroom  (507),  and  the 
leaf-stalk  of  a  Fern.  ' 

Stipel :  the  stipule  of  a  leaflet ;  1 7 1 ,  fig. 

286. 
•  SKpetlate:  furnished  with  stipels,  171. 

Stipitate:  having  a  stipe,  267. 

Stfpitiform :  shaped  like  a  stipe. 

Sttpudcfous,  tttputar:  belonging  to  or 
resembling  stipules. 


SUpyhte,stiptJed:  possessing  stipules, 

171. 
Stipule:  an  accessory  part  of  a  leaf, 

one  on  each  side  or  the  base,  145, 

170. 
Stock,  355. 

St<Je,  stolon :  a  rooting  branch,  102. 
Siolon(Jerous :  bearing  stolons. 
Stoma    (plural     stdmata),  'stomate:    a 

breathing-pore,  52, 150. 
Stomaliferous :  bearing  stomates. 
Stone :  the  endocarp  of  a  drupe. 
Stone-fruit,  312. 
Stool :  die  plant  from  which  layers  are ' 

propagated. 
Storax,  425,  442. 
Stramineous:  straw-like. 
Strangulated :  irregularly  contracted. 
St)~ap-shaped :  see  Lignlate.  . 
Stratum :  a  la^er. 
Strawberry,  416. 
Striate:    marked    with    longitudinal 

streaks  or  furrows  {strice). 
Strict :  very  straight  or  close,  or  very 

upright. 
Sirigillose :  same  as  Strigose. 
Strigose :   clothed  with  sharp  and  stout 

close-pressed    hairs   or    scale-Uka 

bristles  (strigai). 
Strobildceous :  relating    to,    or    leaem- 

bling  a 
StnUnU :  the  cone  of  a  Pine,  &c^  319. 
Strobili/erous :  bearing  strobiles. 
Strombuli/erous :  spirally  twisted,  like  a 

corkJM-rew  or  a  strombus. 
Strtiphiole :  same  as  a  Caruncle,  388. 
Structural  Botany,  14. 
Strumose:  swollen  on  one  side,  bearing 

a  struma  or  wen. 
Strychnine,  67,  434. 
Stupose:  tow-like. 
Stgle:  a  columnar  or  slender  part  of  die 

pistil  above  the  ovar}',  823, 887. 
Stgli/erous :  stvle-bearing. 
Sti/ltjbrm:  stylo-shaped. 
StglopOdium :   an  enlargement  or  fleshy 

disk  at  the  base  of  a  style,  as  in 

Umbelliferse. 
Styracese,  442. 
Siu>-,  as  a  prefix,  means  somewhat,  or 

slightly ;  as 
Subacute :  somewhat  acute. 
Subclass,  362. 

Siibcordate ;  slightly  heart^haped,  &c. 
SiSberose:  of  a  corky  texture. 
Subgenus,  361,  362. 
Submerged :  growing  under  water. 
Subor^r,  361. 

Subspecies  :  a  marked  variety. 
Subtribe,  361. 

Subterranean :  growing  beneath  the  sur- 
face of  the  ground. 
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S^ulntf,  tuhdiform  :  awl-^linpcd  ;  rrnr- 
row,  and  taiKring  to  a  slmrp  rigid 
point,  iis  tb«  leaves  of  Juoijjcr,  &c, 

Svcetse:  as  if  cat  oJTat  tho  end. 

^uccox,  succu/flif .'  juicj. 

Stkxabout:  the  apex  of  each  loaf  cov- 
ered by  tlte  base  of  tfao  ncxi,  aa  id 
Jungcrmannin. 

Stuxvlml  Ifiiiht,  1 66. 

i^Siicter,  102, 

^'»*//rti(K'if<^i .-  uliifhtly  shrubby,  101, 

.'^ff^trtUttr  i  an  nitdemlmib. 

*Si^JTi(i(»i(' ■  loiv  tiiul  shrubby,  or  attnili- 
by  at  the  liiist',  101. 

Stnar,  i\  iVl,  lot. 

&tTeale:  lonj^^icuElIaoIly  groOVtid. 

6a}wr-axittitri)  r  above  Jhc  axil. 

^'u^w ;  b!.iot(7,  252 ;  iilso,  Oft  ihe  np- 
per  fiile  of  (hoflfni'cr,  i.  t'.ncxt  the 
coiftiiion  ii%U  (2;j7),  uf,  fur  exam- 
plu,  the  vcxillum  of  a  ptipiliona- 
CC01I9  rorolln  (fig.  372,  a)  i«  the 
Superior  pi: till, 

Siiperpoaecl :  ohm  ahovc  another. 

Siiperposilifm^  248. 

iiitfuHrvoltile,  2  "4. 

&ifiitns:  Iving  flnt  >vith  fitiv  iipwdrd.i, 

iSi^p»i«i»mi.*  oblitermioii  of  jnms,  239, 

<Supra>,  ntiovc  ;  aa 
Supm-axillttn/ 1  above  llxe  luttl. 
Supra-ilnco'it/'toHiid :  fnvvni  liwei  cotn- 

poundcti. 
SiilvaIo*ti  prcKlqrinj^  fltickcr^. 
,Sareutii3!  a  fuckvr,  102. 
Stispendfti:  IniligillK  from  thfapox,  297. 
Siisfvnfor  of  tliL^  eiilbryo,  306, 
Sutiiftil :  rt-liltiiig  to  llic 
Suture :   tlie  stMvrn,  or  line  of  opening 

of  s  pod,  Su.:,  1iS&, 
Smrrd-$A<i}>fH :  a  hUdo  with  two  sharp 

and  nooTJy  parallel  <?ilt^oe,  tapering 

to  a  point,  «.*  in  Iris,  fi|».  291  < 
Sj/coitiiunf  or  is^\niuM.'  Euch  a  fniit  as  a 

%■, 
^mmiftrictil :    G^jnnl  in  the  number  of 

all  ihu  parts,  2,T2,  239. 

Sgntpefaiota :  bi'i-ominj^  ssomowhat  mon- 

opetaloQfi  by  a  junction  of  tht?  base 

01  the  petala  with  tho  monadel- 

phona  Btatnens,  as  in  tho  Mallow 

iSi/mpfii/tiiitfifTviig:iame  ar  Svngenesions, 
btfmjJi^ms:  n.  prowin(j  together  of  parts. 
Si/wijiktjiitfmo)iota :  the  fitJiinfUK  united. 
Sympicicini'iB,  4i.i, 
Sgnai\thtrota i  itiilt(-d   by  tlw-'ir  anthers  ; 

whonoo    Compositflj    have    bwn 

named 
Sytuathuir^  435. 


Sifnfdrjioim ;    fonncd  of  two   or  mot« 

tinitcd  carpclH,  290. 
SffntotifUdomia :  tbo  cotyledotM  ^Idered 

'to:^<jther. 
Spnrdrtd:  growinp  on  thp  angles. 
Sifnimi :  a.  TMmc  for  a  wiliittm  of  moQ- 

adelphims  (ilajjiQnlH. 
Svngciicsia,  Sl-T. 
SjfngrJtfsioHa ;  stanicng  united   by  their 

anthi-rs  ;  290,  tig;.  4G3. 
S^ntniijme !    equivalent  or    sUpurHfidtHl 

nnmca. 
^tidm/mi/ .-  what  irlatL-s  to  synonymea. 
System,  '305,  366. 
Systcmmie  Botany,  15,  391. 

Tabescent ;  "wtLstin^  or  ^lirividilng, 

T(ihii!i\r'  flftttont'il  liori/ontnllv. 

TitU :  any  lon;^  nnil  sloiider  terminal 

aiHA'adiiyi". 
Tail-fioinirri .-  tippod  wiili  a  prolonged 

and  wL'ak  aftttninsition. 
Tannin,  Tnnnit'  Acid,  57. 
Tnpcr-poinled;  samu  as  Acuminata. 
Tapiota,  Alt. 
Tlijj-rtwf,  84. 
Tar,  480. 
Tnro,  4S5. 
Tetteiii):    doll    yellowish,    voi^ng    to 

hmwn. 
Taxinem,  4S0. 
31anJ/«?^,  or  Tax6tmm^:    the    dcpart- 

niPRt  of  Butiiny  which  mlates  to 

classlrtcfttion. 
Teft,  40J. 
TaudsU,  4,15, 
Tenh  of  calyx,  corolla,  &c.,  375 ;   of 

leavers,  159. 
Ttgmvn:  the  inner  g«sd-eoat,  3S1. 
Trjidril,  102,  167. 
Tepai;  a  name  prnjiofied   for  a  l^^nf  or 

part  of  the  poriiitith  trhi^n  it  is  un- 

rartain  Tvltetln'r  h  belongs  to  the 

calyx  or  tlie  corolta, 
Temtolotfif  ;     morpholojjy    ap  pi  left    to 

monstrous  stnifH. 
Tavine:  a  third  coot  of  thy  ovule. 
Terete  :  long  and  round,  L  a.  tba  cnMS- 

eection  cirralar. 
Tm^oiHttte :  tlificc  twin. 
Tfrmnai!   be!on^ng  or  relating  to  the 

summit, 
Terminoioctfj :  the  same  as  Glossologr, 

15. 
Tentani;  ronsistmq  of  three,  St39. 
Ternary  proiUii't.s  53. 
Trmute:  in  ibr(:os, 
TcrOstrajmiacwO,  401. 
Testtliat^t  in  cliL'tker-work. 
Testa:  the  outer  fie«!<l-Cfnit,  320. 
Tatortow?  brownish -yellow,  liltg  an^ 

gUsed  earthen- wore. 
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Tetra-,  in  Greek  oompoand  words :  four. 

Tetracdrpeuary :  of  lonr  carpels. 

Tetracdmarous :  samo  as 

Tetracikcous :  offourcoccL 

Tetradynamia,  512. 

Tetnd^ianwus :  two  of  the  six  stamens 
shorter  than  the  rest;  281,  fig. 
407. 

Tetrdgonal,  or  tetrdgonous:  foarningled. 

Tctm;:5}*nia,  515. 

Tetntqymiu :  with  four  pistils  or  strles, 
287. 

Tetrdmerwis:  the  parts  in  fours,  234, 
239. 

Tetrandria,  512. 

Tetrdiidroits :  witli  four  Stamens,  279. 

Tetraprtalom :  with  four  petals,  276. 

Tetniphfllo'is :  four-leaved,  275. 

Tetrufme'lmiia :  quadrangular,  with  very 
sharp  .nnd  salient  angles. 

Tetnis^pnlwts :  with  fonr  8ey)al»,  274. 

TetrdstMions :  with  four  vertical  ranks, 

Thalamijldrous :  with  the  stamens,  &c 
inserted  in  the  receptacle,  or 

7%d2a/nus;  the  receptacle  of  a  flower. 

ThallophvtCN.  .171,  505. 

Thallus,  67,  371,  505. 

7%eca;  anantlicr-cell,  281 ;  or  a  spore- 
case,  499,  500. 

Th^apliore :  samo  as  Gvnophore,  267. 

Thread-shitped :  sec  Filiform,  166. 

Throat:  the  orifice  of  a  tubular  oisan, 
«75,  276. 

Thorn,  104. 

Thfrse,  or  thi/rsiis:  a"  thick  panicle,  217. 
^Thyrsoid:  like  a  tbvrso. 

Thynielaceas,  467 

Tieute,  434. 

Tiliaoeas,  399. 

Tissue:  the  fabric  of  plants,  28. 

Tobacco,  456. 

Tomato,  456. 

Tdinentose :  clothed  widi 

Tom^nlum :  a  close  and  matted  down  or 
wool. 

Tongue-shaped:  long,  fleshy,  nearly  flat, 
and  rounded  at  the  end. 

Tonka-bean,  414. 

Tooth:  any  short  and  narrow  projec- 
tion. 

Toothed:  same  as  Dentate ;  beset  with 
teeth  which  on  tlie  leaf  do  not  point 
forwards  ;  1 59,  fig.  255. 

Top-shajted:  inversely  conical. 

Tbrase:  a  cylindrical  body  swollen  at  in- 
tervals. 

TbrtMoiis :  bent  in  different  directaooB. 

Tdrulose:  somewhat  torose. 

Torus:  the  receptacle  of  the  flower, 
224. 

TValx^ciilate :  cross-baiTcd. 

Trachia :  a  spiral  veeael  or  doct,  46. 


Trach€nchyma,  46. 

Trdpesoid,  or   trapezifarm:  niuynunet- 

rically'  four-sided,   like   a   trape- 
zium. 
Tree,  101. 

Tri;  in  compound  words :  three ;  as 
Triad^phoits :  having  the  filaments  fai 

three  sets,  280. 
Triandria,  512. 

Tridndroits :  with  three  stamens,  279. 
Trianijular :  tliree-anglcd. 
Trianthous :  three-flqwered. 
Tribe,  361. 

Tricdrpellary :  of  three  carpels. 
Tricdfixnts :  with  tlireo  ovaries. 
Triafphalous :  three-headed. 
Trichdlomous :  branched  into  threes. 
TrirdccoHs:  of  three  cocci. 
Triaispidate :  three-pointed. 
Triddnlate:  three-toothed. 
Triennial :  lasting  three  yew*. 
Trifarioas :  in  tlirue  vertical  ranks. 
Trtfid:  threo^left ;  159,  fig.  265. 
Trifdliate :  thrce-leavcd. 
TrlftUiolate :  of  three  leaflets. 
Trijyn-ute:  three-forked. 
Ttigamoits :  having  tlirce  sorts  of  flowers. 
TrigoHcd,  or  trigojious :  throe-angled. 
Tri^'ynia,515. 
Trigynom :  with  throe  pistils  or  styles, 

287. 
Trij'wfoie:  three-paired. 
Trllatercd:  three-sided. 
Trilliaccse,  493. 
Trdohate:  thrce-lobed. 
Trildcular:  three-celled. 
Trbuerous :  tlic  parts  in  threes ;    234, 

239,  fig.  353. 
Trinirvale:  three-nerved. 
Trinddal:  of  three  nodes  or  joints. 
Trioecia,  516. 
Triacious,  or  Irioicous:  having  stami- 

nato,  pistillate,  and  perfect  flowers 

on  three  different  plants. 
Tridwiate :  having  tliree  ovules. 
TripartOjle :    capable  of  splitting -into 

three. 
Tripdrtite:  throe-parted. 
TnpAdous :  of  three  petals,  S76. 
Triphyllous:  three-leaved,  275. 
Tnpbmate:  thrice  pinnate,  164. 
Tnpinndtijid ':  thrice  pinnatifid,  161. 
Trifde-rHied,  or  nerved:  same  as 
Tnpli-nerved,  155. 
Tripttrous:  thrce-winged. 
TriquOi-ma :  with  three  salient  angles. 
TiiseppUms :  of  three  sepals,  274. 
Trisdrial,  or  tristfriate:  in  three  horiaon- 

tal  ranks. 
TKtHcAon* :  in  three  vertical  ranks,  1S4. 
Trisligmdlic :  with  three  stigmas. 
TVu^ous :  with  three  styles. 
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Tristilcalf  ,•  IhrtM'-groovefl. 
TriUfrtiate:  tlirira  tamatit,  164. 
Triiial  Tiame  ,*   the  populnr  name  ;  or 

liie  spocific  nnme. 
Trocklnar:  jrul  Icy. shaped. 

Tf'Ofikoaptnn .'  the  plftccnia, 

Tiojiiad  ;  growing  near  or  JMAweeo  the 

tropics. 
TtuMprt-ihaped ;  tnbulitr,  with  the  Eum- 

niit  dilutuid. 
Tmnmte :  us  if  fut  pff  at  I  lie  rurt  ;  16a, 

iig.  211. 
Trunk :  a  mniii  stwin. 
TiiU:  the  ijortiori  of  rt  oxlyx,  cnrolla, 

&c.  foruicU  by  tins  union  of  the 

eepals.  pembi,  &o,  275. 
Titber:  a  jihnrt  and   thickened  snhtem' 

ticnn  branch,  107. 
Tubtrde :  a.  Small  tuber,  or  an  cxcrca- 

Tuheix:l«l;  beiiring  excreacvnces. 

Tiihcs-iflraus  ;  bc&ring  tulipre. 

Tiiltmiut:  tuber-like  ;  85,  fij;.  139- 

Tiibulwtt,  iuluiitr  t  hiivinjt  a  tnhe,  or 
tuliL'-slifl|]cd.  IIS  tht  corolla  ofTnun- 
^ict  HoncysacUu,  &.c.,  '277. 

Tulmlillorn!,  i'M. 

TmNtd :  t-oniewhnt  infltlfcd. 

Ttitiieate :  havhig  ati  acc!CajM)]y  eoreriog 
{tunic]. 

TtinJCiibd  \mR>,  lOfl. 

JifjAidd/e ;  toti-sliaped. 

Jwrfu,  tui'ivm:  tho  CJlrly  State  of  asutk- 
cr  or  jobteiTaiwiii  shoot,  *i3  an 
Asparajjus-shoot,  95. 

Tumieric,  490. 
( Turnemcca,  422. 

Turtnp^hoptd :  see  Napifonn,  94. 

Tnmsolc,  4*3. 

Tnrpemfni!,  57,  480. 

Twin ;  in  pflint. 

Twining :  winding  ppirally  ronnd  ft  Bap- 
port,  loa. 

TKv^ijfpttt,  arj.i. 

Tt/jK:  tho  puttiim  or  ideal  plan,  £S1, 
238. 

TyphuMB,  4  85. 

Typical:  repruscnting  the  type  or  plsa. 

ITlitfinoif  .•  growing  in  marshce. 

UlmaceiE,  47i. 

tllmiiie,  Ulinii-  AcsiL,  57. 

Umbd:    an    umlircllii.3h&ped   infloi%e- 

ctiicc,  212. 
UnAfitatr,  uiJtMtiJbrm  :  in  umbels. 
UnMlet .•   a,  sci-ondory  or  pardol^nni* 

be],  216. 
IJmbrnifi-rw,  425, 
Uii\Mi!frra\i» ;  hearinff  iimbelB. 
Unxhfliinte :    depressed  iti  tho    centre, 

like  th«s  Davel. 

47 


Umbilirm !  tlie  hllnm  of*  teei ;  a  c*n- 
,     Iral  depres,<iioii. 
tkubotiatt ;    bimring  an  waho  or  boss, 

a  ccntml  projeetian. 
UnArtfeaiijbnn  :  [iinbrclJA'«hnped- 
Unamialt  (k-stituw  gf  prk-kles,  B|}ine6, 

&c. 
Uncate:  hooked. 
l\c(ftirtii,  ar  uncinate r  hooted. 
Uadtite.  or  MndulaU :  vmry, 
{  ruienhtiib,  101. 
i/nefjtii.!tg  jiiniiate :  game  as  impari-pln- 

natfl,  1£UJ. 
Uiuptirutatt .'  ftarnuihcd  With  a  rlnw  (nn- 

jfuisj,  (L*  the  petals  of  Saponaria, 

ST6,  Ag-.  449,  &c. 
Uni-,  in  Latin  compouixU :  uue, 
Vnififtlultir :  ore-eel le<],  Gl, 
UitifitlfQa* :  one-flowered. 
L'iiif'tiiiati ;  oue-lcavcd. 
CiiifiiliohiU  .•  with  one  leaflet. 
t'lnjtu/ate:  of  only  on*:  pair,  lfi4. 
(^ntldliiate.'  Otie-lipped. 
Uttildtmii ;   tint'Mtleti  i    eitlicr   all  dis- 
posed on  one  side  of  on  axis,  or 

tunieil  to  one  Bide. 
Umlilriihr :  one-felled. 
f'nint'rvaie ;  oiie-rierved. 
Vuitivxiiale  .*  oiic-ovulfd, 
UaipeXaloua :  havinj?  otilr  one  petal,  as 

In  Amorpliii,  fie.  S95. 
Unisifrial,  Or  un{m(ritite;  in  one  horiHlll- 

tiil  row  or  ivhul'L 
UmsuFiiai:  huiiiig  Btiimcns  only  or  pis- 
,     tils  only,  361. 

cWrtj/i'f*/ .■  of  otiCi  pieiv  ;  oiie-TalTcd. 
Uiiii^ersai :  Eflffle  a^  Gi'iicnil. 
Upa£,  47b. 
(/rceoiate :  pitcher-sbaped  oritm-*hapcd ; 

i.  e.  hollow  and  contracted  al  tlic 

mouth. 
Urtieaebic,  473. 

L'triele :  a  smolt  blflddery  fniii,  814, 
Utricular.'  bladder-like.' 
Utrtru]jiriitr«ic,  or  UtritulnxiaciD :  uaiM 

(IS  Lentil  mlneea',  445. 
(/irfruiiform  :  shiiped  like  a  little  betfTe. 
Vtrmiwue .'  bearing  utriculi,  or  bladders, 
(Jvulariete,  494. 

VacfinieK,  or  VaccmiR«io,  439. 

Vhgvut .'  the  gheath  of  a  leaf,  &c 

Vtjffinattt :  iiheathing. 

Vtii^inaU:  sheathed. 

VaginaJa  .*  a  little  shcittli ,  as  that  around 

the  apomni^iuni  of  Peat  Moss. 
Vatjfnuiitte  :  with  a  Tagtnnln. 
Vaifu/; :  in  m>  deRnitc  order  or  direction. 
Valerian,  434. 
VfileriHnaectE,  434. 
\%l!^c\dtP:    ihe  jiiterrals  between  tho 

ridgoa  of  tliu  fniie  of  Umbelltferae. 
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Vcdvate   or   vttlmdar  lestivation,    &c. : 

where  the  parts  meet  by  their  edges 

without  overlapping,  144,  273. 
Valve :  a  door,  or  portion  into  which  a 

pod,  &c.  separates  in  dehiscence; 

also  a  piece  or  leaf  of  a  spathe,  &c. 
Vahed:  opening  by  valves. 
Vanilla,  489. 
Varieqated:  having  one  or  two  colors 

disposed  in  patches. 
Varieties,  855. 
Vaicuhir :  relating  to  or  famished  with 

vessels. 
Vascular  Plants,  68. 
Vascular  or  vatijform  tissue,  40,  45. 
Va.irtdum :  same  as  Ascidiura. 
Vegetable  Ivory,  484. 
Vegetable  Physiology  and  Anatomy, 

14. 
Vfil :  see  Calyptra. 
Veined:  fniiiishcd  with  slender  vascular 

or  woody  bundles,  especially  with 

branching  ones,  or 
Veins,  145,  155. 

Veiidess :  destitute  of  apparent  veins. 
Veinlels:  the  smaller  ramifications  of 

veins,  155. 
Vulate:  veiled. 
Velutinoiis :  velvety ;  covered  with  very 

fine  and  close  soft  hairs,  so  tliat 

the  surface  resembles  velvet  to  the 
'    touch. 
Venation :  the  mode  of  veining,  154. 
Ve'nose :  veiny ;  abounding  in  veins. 
Ventral:  relating  to  the  inner  side  of  a 

simple  pistil,  viz.    that  next  the 

axis. 
Ventral  suture :  the  inner  suture,  289. 
Ventricose :  big-bellied  ;  swelling  put. 
Venlrfcidose :  somewhat  ventricose.      . 
Ve'nulose :  altounding  in  veinleu. 
Veratria,  494. 
Verbenaeeos,  449. 

Vermicular :  worm-like,  in  shape  or  ap- 
pearance. 
Vfrval :  l)clonging  to  spring. 
Vtrnation :  the  disposition  of  leaves  in 

the  bud,  143. 
Ve'mi(xse:  varnished. 
V^micose:  warty. 

Vifrruculose:  studded  with  little  warts. 
Versatile:  swinging  to  and  fio;   282, 

fig.  471. 
Vertex :  the  summit. 
Vertical :  perpendicular,  lengthwise. 
Vertical  leaves,  165. 
Vertical  tissue  or  syste>n,_45,  SO,  112. 
VMicS,  or  verticH:  a  whorl,  92,  134. 
^  VerticiUdster :  the  pair  of  dense  cymes 

forming    an    apparent  verticil  in 

most  LabiatsB,  221. 
VertkiUatai  whorled,  133, 142,  221.       ' 


Vesicle :  a  little  bladder. 

Vesicular .-  «8  if  composed  of  little  Mad- 
ders. 

Veiperiine :  appearing  or  expanding  in 
the  early  evening. 

Vessels,  40. 

Ve'xillary  aestivation,  271. 

V^xillary:  ])Ortaining  to  the 

Vexdiun :  tlie  standard  of  a  papiliona- 
ceous corolla ;  253,  fig.  392,  a. 

Villose,  or  villous :  shaggy  with  long  and 
soft  hairs,  or  viUosUy. 

Vimineotts :  bearing  or  resembling  long 
and  flexible  twigs,  like  wicker. 

Vine :  any  trailing,  climbing,  or  twining 
stem.  The  Vine,  originally,  is  the 
Grape-vine. 

ViolaccBB,  or  Violarie*,  892. 

Vtr/scait :  somewhat  green  {virens). 

V(rfj(tte :  twig-like  ;  wnnd-like. 

Viridescent :  same  as  Vii-esccnt. 

Mxid,  viscous:  sticky  from  a  tena- 
cious secretion. 

Vitaceffi,  407. 

Vilnius :  tlie  tliickcncd  embryo-sac  per- 
sistent in  tlio  seed,  as  in  Saurums 
and  Brascnia. 

Vitfcttlose:  producing  small  suckers  or 
stolons  '{viticuhv). 

Vtttte  (fillets) :  the  oil-receptacles  of  die 
fruit  of  UmbcHifuro!,  426. 

Vittate:  bearing  vittm:  marked  with 
longitudinal  stripes  or  fillets, 
426. 

Viv(pai-ous :  germinating  fh)m  the  seed 
(330),  or  sprouting  from  a  bulb, 
&c.,  while  still  attached  to  the 
parent  plant. 

Voluble:  twining,  102. 

Volute:  rolled  up. 

Volva:  the  wrapper  of  Fungi,  507. 

Walnut,  476. 

Waey :  see  Undulate. 

Wax,  56. 

Waxt/ :  resembling  beeswax  in  appear- 
ance or  consistence. 

Wedge-shaped:  see  Cnncate. 

Wheat,  498. 

Wheel-shaped:  a  corolla  or  calyx  with 
a  verv  short  tube  and  a  flat- 
spreading  border ;  278,  fig.  454. 

Whorl :  a  set  of  organs  arranged  in  a 
circle  round  an  axis,  92,  184, 
221. 

Whorled:  disposed  in  whorls. 

Whortleberry,  439. 

WiU:  growing  spontaneously. 

Wing:  any  membranous  expansion. 
Also  the  two  side  petals  of  a  pa- 
pilionaceooa  oorolla;  253,  ng. 
892, 6. 
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Wingird:  proridcd  with  winjp. 

WintcrMB  (or  Wintenice«),  381. 

■Winter's  Bark,  381. 

Witltering :  see  M&rcesoent 

Wooil,  119. 

WuoJif  tissue  or  Jibrf,  40. 

Woola/ :  clothed  witli  long  and  curling, 

or  matted,  soft  hairs  or  wool. 
Worm-seed,  465. 


Xyridares,  496. 

Yam,  492. 

Zanthoxylacce,  oc  Zanthoxylcn,  406. 
ZmgiberacetB,  489. 

ZoOsporu:  free-moving  spores  of  cer- 
tain Alga: ;  S-OC,  rig.  637,  644. 
Zygophyllacca!,  404. 


THK  END. 
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